tenia! 
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Familiar landscape ? 


The inquiring chemist explores many 
interesting product “‘landscapes’’ in 
his work. This photomicrograph shows 
crystals of tertiary butyl alcohol at 
65°F. TBA, a Shell chemical with 
intriguing features, finds its way into 
a variety of industries. 

Shell manufactures more than 
thirty industrial chemicals—among 
them allyl alcohol and allyl chloride. 
Because of the di-functional nature of 
these two products, they are used as 
intermediates in the synthesis of many 


important chemicals. Derivatives of 
allyl aleohol are widely used in drugs 
and cosmetics. Allyl chloride is an 
intermediate in the synthesis of resins 
for thermosetting plastics, varnishes, 
and adhesives. 
7 7 7 

Why not become better acquainted 
with Shell Chemical’s products and 
technical services? Write or phone 
your nearest district office for our 
general catalog and information about 
your specific interests. 


SHELL CHEMICAL COMPANY 


INDUSTRIAL CHEMICALS DIVISION 


Atlanta * Chicago * Clevelond + Detroit « Houston * los Angeles * Newark « New York « San Francisco 
iN CANADA: Chemical Division, Shell Oil Company of Canada, Limited, Montreal * Toronto * Vancouver 


pa . 


The Shell chemicals listed below are sources for many important commercial products. 


Acetone 

Allyl Alcohol 

Ally! Chloride 
Bisphenol A 
Epichlorohydrin 

Ethyl Alcohol 

Ethyl Amy! Ketone 
Glycerine 

Hexylene Glycol 
Hydrogen Peroxide 
lonol® CP Antioxidant 
Isopropyl! Alcohol 
Methy! Isobuty! Carbinol 
Methyl Isobuty! Ketone 
Tertiary Butyl Alcchol 





“AE’’ Plug and 

Receptacle “AE” Series 30, 60, and 

Series Unilets 100 ampere plugs and 
receptacles come equipped 
with solderiess connectors 
and replaceable interiors. 
Choice of lift cover, or 
threaded cap types. 


“¥-51" Vapor- 
Tight Lighting 
Fixture Unilets 


Vapor-tight lighting fixture series for use with 
rigid conduit. Known for its patented unit con- 
struction. Reflector and guard can be put on and 
taken off quickly... without tools! Designed for 
easy installation plus simple maintenance. 


“RS” Series 
Malleable Unilets 


flenbility of hub arrangements for easy ON Of the most complete selections in the industry! 


flexibility of hub arrangements for easy 
adaptation in the field. Water-tight! 


Yes, APPLETON can supply you... with a wide variety of Unilets for 
ie Se receptacles, switches, plain junctions, pilot lights, fixture hangers, etc. 
Hanger Series Ample wiring room. Assorted hub arrangements. You name it, we've 
Unitets got it... for indoors or out. 


And every APPLETON product is made to the rigid quality standards 
pioneered by APPLETON engineers. They are easy to wire, are blemish free, 
Two styles available “nee have clean, chamfered threads conforming to N.P.T. requirements assuring 
- - » ball or cushion. a tight joint and positive ground. Next time you buy, specify APPLETON! 


Provides a perfectly 
aligned flexible =) 
suspension of electrical pay - ; 
fixtures and allows Pia? f >, Form 35 "JB" Series 
a swivel to 20° “FS” and “FD” \ Soe Series Vapor-Tight 
in any direction. Series Unilets | ee Unilets ' Unilets 


Weather-proof housings for junctions, Threaded and no-threaded malleable iron With or without mounting lugs. 4 tapped 
receptacles and switches ... for use series... taper threads ... covers held by holes and 2 close-up plugs or blank body 
outdoors or in. One, two, three and screws — will not vibrate loose... high without close-up plugs. 4s”, %&" and 1” sizes 
four-gang styles. quality finish . . . full line. for use as “E”’, “’C’’, “‘T’’, or “*X”’ bodies. 


Sold Through Franchised Distributors Only 
ye ae oe Oe ee ee Om a Ome OO. a -a. me 4 


1701 Wellington Avenue ° Chicago 13, Illinois 


Explosion-Proof 
Also Lighting Fixtures 
Manufacturers 
of: 
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How to pick 
the Right Bird for Your 
Solid-Liquid Separation 


e volume e consistency 
FEED SLURRIES VARY IN e solids particle size 

e character of liquid 

e temperature 


Often the slurry may vary in solids content and 
in volume during the separating operation. 

The right BIRD for the job takes all these vari- 
ables into account and runs continuously with 
minimum attention, minimum maintenance (no 
vacuum, no filter media, no auxiliaries), in mini- 
mum space at minimum cost per ton. 

To make certain you get the right one for your 
slurry, your solids dryness and filtrate clarity re- 
quirements, we build ’em in seven sizes and 


twenty-five design variations for each size. Then 
we provide unequalled application engineering ex- 
perience backed if need be by pilot-scale test at the 
Bird Research and Development Center. 

You’ll know in advance of your investment that 
the Bird we recommend is the one best unit for 
the job. We build vacuum filters, batch centrifu- 
gals and pressure filters, too, so our recommenda- 
tions will be completely objective and unbiased. 


THE BIRD MACHINE COMPANY ¢ SOUTH WALPOLE, MASS. 


Regional Offices: EVANSTON, ILL. *« ATLANTA, GA. 


« HUNTINGTON, W. VA. 


« LA PORTE, TEXAS « ALAMO, CALIF. 
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De Laval 


tackles 
process 


problems 


...economically 


For Further information Write To Dept. C-1 


DE LAVAL ‘CENTRIFUGES 


PLATE HEAT EXCHANGERS 
THE DE LAVAL SEPARATOR COMPANY 


Poughkeepsie, New York 
5724 N. Petal Chicago 46, IIlinois VIBRATING SCREENS 


DE LAVAL PACIFIC COMPANY, Dept. COMPLETE PROCESSE::: 
201 E. Millbrae Avenue, Millbrae, Calif. 





Solution: De Laval Plate Heat Ex- 
changer. Shell & Tube exchangers 
could not be used; they’d be impossi- 
ble to clean. Instead, this company in- 
stalled a two section De Laval Plate 
Heat Exchanger, each section handling 
114,500 pounds per hour of the latex 
concentration. With Type 316 stain- 
less steel plates and a total heat trans- 
fer surface of 1,090 sq. feet, the unit 
has been in operation (and operating 
perfectly) for almost two years. 


Even in processing of a solution as 

sticky as latex, the De Laval Plate 

Heat Exchanger is cleaned in place by 

circulation of a cleaning solution im- 

mediately following the heating of the 

latex. For periodic cleaning other than 

A stick roblem Problem: To heat a solution of 45% by circulation, the plate pack is easily 
y p Latex concentration from 117°F to opened. All heat transfer surfaces are 


170°F without precipitating excessive immediately exposed for manual clean- 


with a hot solution coagulum. ing with a minimum of trouble. 





Processor of new detergent cleaned up 
recovery problem with fast, non-stop separator 


Problem: A processor developing a 
new detergent made from vegetable oil 
needed an efficient method of recover- 
ing the expensive catalyst in re-usable 
form. Previous attempts had recovered 
non-dispersible catalyst in a hard cake 
form. 

Solution: A De Laval AC-VO “Nozzle- 
Matic” Centrifuge. Since the heavy 
phase in the separation (containing the 
catalyst) is thrown to the bowl wall 
and discharged continuously as part of 


the machine’s normal operation, the 
catalyst is recovered in a thick slurry. 
In this form, it is easily re-dispersed. 

This particular unit was also sup- 
plied with a heavy phase recirculation 
feature. As the heavy phase is dis- 
charged through the nozzles built into 
the bowl wall, it is picked up and re- 
circulated to the centrifuge bowl. The 
result is a higher concentration of the 
catalyst, and in a state of maximum 
clarification. 


ONE PROBLEM AFTER ANOTHER 


The higher capacities possible with 
De Laval continuous discharge centri- 
fuges were important to this processor, 
too. Combined with the fast operation, 
they insured maximum catalyst life. 
Slow operation had been a factor in the 
hard caking of the catalyst in previous 
attempts at recovery. 

Wherever recovery of a solid is im- 
portant in your process, you should 
consider the different types of solids 
concentrators we make at De Laval. 
Theré is a type for every recovery 
operation. 

Why not drop us a line for further 
information? Just tell us the type of 
recovery which interests you. There is 
no obligation, of course. 


“Most process engineers are in the ‘problem business.’ Ours are too — up to their necks! 


“Often, our experience and extensive pertormance data permits 

on-the-spot solutions to these problems. At other times, pre-testing 

process conditions in our own pilot plant pins down the best equipment type 
— the most economical size. Examples are shown here of how 

De Laval’s experience and facilities have served others — could serve you!” 


Fred Wheelwright, Industrial Sales Manager 


Viscous liquid easily separated 
in pressurized centrifuge 


Problem: A viscous, high-melting-point 
rubber accelerator was to be separated 
from an alcoholic reaction mixture. 


Solution: Centrifugal separation at liq- 
uefying temperatures. This also meant 
maintaining pressure to avoid alcohol 
boil-off. An open-system separation was 
not practical but tests at De Laval’s 
pilot plant proved the Hermetic Cen- 
trifuge could handle this job. In actual 
production, instantaneous and complete 
separation was easily achieved with a 
De Laval Hermetic Centrifuge to pro- 


vide a clean product and no loss of the 
alcohol phase. 

Similar separation problems involv- 
ing elevated temperatures and pressures 
can be handled by the many standard 
types of De Laval Hermetics. Corro- 
sion-resistant and easy to clean, these 
centrifuges meet all the requirements 
of industrial service. As in the case 
quoted here, our technical service in 
providing the right design for volume 
and purity requirements often includes 
pilot plant pre-testing before shipment. 
Please write for details. 
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Today's “Tightest” and 


The ROCKWOOD Type 316 
Double Seated Stainless Steel 


Ball Valve 


% 
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For Troublefree Handling of All These Fluids 


Air 

Alcohols 

Barium Chloride 

Beer (In Alcohol Industry) 

Blue Vitriol; Copper Sulfate 

Brines 

Butane 

Butanol; Butyl Alcohol 

Calcium Sulfate 

Cane Sugar Liquors 

Carbon Dioxide (Dry Gas) 

Carburetted Water Gas 

Cellosolve; Ethylene Glycol 

China Wood Oil 

Castor Oil 

Copper Sulfate 

Cresylic Acid Dichloro-Difluoro- 
Methane; Freon 


Corn Oil 

Distillery Wort_ 

Ethyl Ether & Diethylene Glycol 
Epsom Salts 

Ethyl! Alcohol 

Ethyl Sulfate 

Ethylene Glycol Monobutyl 
Ether; Cellosolve 


Gases, Fuel 

Gases, Hydrocarbon 
Gases, Inert 

Gases, Refrigerant 
Gasoline Refined 
Glaubers Salt 


Glucose 

Glycerine; Glycerol 
Grain Alcoho! 
Helium 

Hydrogen 
Kerosene 

Linseed Oil 
Lubricating Oil 
Magnesium Sulfate 
Methane 

Methanol 

Mineral Oil 

Mine Waters 
Molasses 

Neon 

Oxygen 

Pentane 

Petroleum Oil 


Potassium Sulfate 
Printing Inks 
Producer Gas 
Propane 

Propyl Alcohol 
Return Condensate 
Salt 

Salt Cake 

Salt Water; Sea Water 
Sewage 

Shellac 

Sodium Sulfate 
Sodium Carbonate 
Soja (Soy) Bean Oil 
Sweet Water 
‘Tannery Liquors 
Titanium Chloride 
Vegetable Oils 
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Here’s the new 316 stainless steel ball valve 
that not only gives you maximum corrosion re- 
sistance, but Ba positive assurance of leakproof 
service! 

It’s Tightest because exclusive spring rings 
back up its double Teflon* seats . . . automati- 
celly compensate for pressure variations, wear, 
cold-flow deformation and temperature effects. 
With flow in either direction . . . under vacuum 
or 600 psi . . . seats always hug the ball. Low- 
pressure leaks just can’t occur! 


It’s Toughest because it’s the only ball valve 
with integrally cast flanges or screw ends. They 
stay leakproof even under constant vibration. 

The new double seated stainless steel valve 
also gives you all the famous features of other 
Rockwood Ball Valves: smooth, full round flow; 
easy 4 turn opening and closing; dead tight 
sealing without lubrication; and many more. 


ROCKWOOD 
BALL VALVES 
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ROCKWOOD SPRINKLER COMPANY 
A Division of the Gamewell Company 
271 Harlow Street, Worcester 5, Massachusetts 


Please send full details on the new Type 316 Double Seated Stainless Steel 
Ball Valve. 


“Spring Pressure 
Compensated” 


For use at temperatures from —65°F to 
+350°F, it can be easily modified for cryogenics 
applications. Just as ideal for vacuum service 
too... holds tight after long, continuous service. 
Send coupon for details on today’s most versa- 
tile corrosion-resistant ball valve. 





4 MODELS AVAILABLE- (Sizes %” through 2”) 


e 600 psi with screwed ends 


e 150 lb. flanged to M.S.S. with standard 
150 lb. face to face dimensions. Also 
available with 150 A.S.A. 


e 300 lb. flanged to A.S.A. with standard 
300 lb. face to face dimensions. 











*DuPont Reg. Teflon seals inclutle seats and adjustable 
chevron stem packing. Also available with nylon or 
synthetic rubber seals. 





Chemical Newsfront 


Nesp, 


PAPER PADDLE WHEELER demonstrates the remarkable wet-strength properties of Kraft paper when treated with Cyanamid’s 
MELOSTRENGTH® Resin. A boon to housewives, Melostrength holds shopping bags strong and firm even when carrying frozen 


foods and wet groceries. Melostrength also helps to keep bags intact in rain and snow—makes them more effective for re-use in the 
home. Other applications of Melostrength include its use in paper towels, photographic papers, auto seat covers and facial tissues. 
(Paper Chemicals Department) 
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SOIL-TESTING—NEW ROLE FOR FLOCCULANTS. Cyanamid floccu- 
lants, already widely used in the treatment of ore and coal suspen- 
sions, have found new usefulness in soil-testing. Addition of equal 
amounts of SUPERFLOC 16® Flocculant and AEROFLOC® 3171 
Flocculant to extracting solutions (1 part mixture to 10,000 parts 
soil) eliminates filtration in preparing soil samples for determining 
availability of inorganic plant growth nutrients. With the new 
flocculating method, extracts can be prepared more rapidly and are 
clearer than those obtained by filtration, Water clarification, waste 
treatment and chemical processing are other potential applications 
for these flocculants. For complete information on these and other 
AEROFLOC® Reagents, send for the new booklet, “Cyanamid 
Flocculants.” (Explosives and Mining Chemicals Department) 


OCH,CH=CH, 
N 


OCH.,CH~ CH, 





CH, CH=CH, 


NEW LIGHT ON DAM & TAC. Monomer reactivity ratios allow 
predictions of the probable composition of copolymers in terms of 
the monomers ry ny "exoege A data sheet—just published by 
Cyanamid—sheds new light on the reactivity of triallyl cyanurate 
and diallylmelamine. There is also data on the actual composition 
which might be expected in certain polymer systems as well as 
typical copolymerization and prepolymerization techniques. Write 
for your copy. (Market Development Department) 


AMERICAN CYANAMID COMPANY 


3O ROCKEFELLER PLAZA. NEW YORK 20, N. ¥Y, 
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CHEMISTRY SERVES A QUEEN. North Carolina’s beauty queen 
wore a formal presentation gown of dazzling white—and Cyanamid 
is proud that its textile brightener, CALCOFLUOR® White ST, 
made it that way. The cloth was Cone Mills’ “Lurvel,” a fine, 
velvety cotton, wee fabric. The gown itself was part of an 
“all North Carolina wardrobe” produced through the joint efforts 
of the state’s leading designers, manufacturers and retailers. As 
many textile men know, Calcofluor White brighteners, easily 
applied during normal textile processing, add exceptional brilliance 
to whites and pastels—brighten the sales potential of many products. 

(Dyes Department) 


For further information on products in this advertisement wire, 
phone—or mail this coupon to: 


AMERICAN CYANAMID COMPANY 
30 Rockefeller Plaza, New York 20, N. Y. 


Please send me additional information on 
(C1) MELOSTRENGTH® RESIN 


( CALCOFLUOR® WHITE ST 
(1 DAM TAC DATA SHEET 
(J FLOCCULANTS 

Name 

Company 


Position or Title 


Address. 
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LINK-BELT is 


YOUR ONE SOURCE FOR ALL 
SCREW CONVEYOR NEEDS 


your only source for many 


QUIK-LINK CON- 
VEYOR SCREW 

For ease in removal 
of conveyor section 
without disturbing 
other components. 
Can be furnished on 
Helicoid and Section- 
al flight conveyors. 


TROUGHS are accu- 
rately formed and jig- 
assembled. Steel an- 
gles securely welded 
to trough plate form 
top flanges. Can be 
made of stainless steel 
or other special met- 
als to suit specific 
requirements. 


HANGERS have wide 
top bar with slotted 
bolt holes for easy 
assembly and align- 
ment. Available with 
self-aligning ball 
bearing or with sleeve 
bearing in  babbitt, 
hard iron, bronze or 
oil impregnated 
wood. 


SEMI - FLANGED, 
SPRING CLAMP COV- 
ERS are more rigid, 
easier to handle and 
form a tighter seal 
than plain type cover. 
Spring clamps are at- 
tached to cover—sim- 
plifies installation. 





—__ 


TROUGH ENDS of 
heavy steel plate are 
flanged at top and bot- 
tom. Furnished with 
babbitted, bronze or 
single or double ball 
bearing flange block, 
with or without 
trough end seal. 
Blocks are inter- 
changeable. 


g 


DISCHARGE SPOUTS 
AND GATES can be 
located anywhere 
along length of con- 
veyor trough. Gates 
can be flat or curved 
-—hand or rack-and- 
pinion operated. 


COUNTSSSHAF 
ENDS With ball an 
roller bearings or 
babbitted bearings, 
for right angle drive 
applications— com- 
mon drive for two 
conveyors at right 
angles. 


Rives. Link-Belt 
ashy esounted speed 
reducers are simple, 
compact -—— can 
mounted directly on 
trough end plate. 
Motogears and Gear- 
motors with roller 
chain drives can also 
be furnished. 








With seventeen basic screw designs, 
and a full line of components, Link- 
Belt can furnish anything you need 
from a single component to a com- 
plete line of screw conveyor. 

As the foremost producer in this 
field, Link-Belt offers a range of new 
product improvements for profitable 
operation. Quik-Link conveyor 
screws, hangers, trough ends with ball 
or sleeve bearings, jig-welded troughs 


L (tp) 
‘ N K CG): 
= 
- 
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with new semi-flanged spring clamp 
covers—these and many more are 
cutting power demands and mainte- 
nance costs. 

If you have bulk materials to be 
handled, it will pay you to look into 
the Link-Belt screw conveyor line. 
All components are available from 
stock. Call or write your nearest Link- 
Belt office or authorized stock-carry- 
ing distributor for Book 2989. 


BELT 


SCREW CONVEYOR 


LINK-BELT COMPANY: Executive Offices, Prudential Plaza, Chicago 1. 


To Serve Industry There 


Are Link-Belt Plants, Warehouses, District Sales Offices and Stock carrying Distributors in All 


Principal Cities. Ex 


rt Office, New York 7; Australia, Marrickville (Sydne 


Brazil, Sao Paulo; 


Canada, Scarboro (Toronto 13); South Africa, Springs. Representatives Throughout the World. 
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SALES ¢ ENGINEERING © STAFF WELDING ENGINEERING | 
e INSPECTION * DESIGN * PURCHASING e 
WELDING * ASSEMBLY 


We're all on the quality control team 


at Downingtown Iron Works 


Yes, when you place heat exchanger Se ee 
Here are specification details for one of the units pictured above: 


orders with Downingtown, every depart- 
Size: 72” diameter by 16’0” tube length 


ment of the company contributes to Tubes: 1406—1% O.D. x 12 BWG 
fas : 7 o Tube Material: S$A213 Grade T-12 (Chrome Moly Steel) 
quality construction of the units you Tube Sheets: 2%” thick SA387 Gr. B Firebox Low Alloy Steel 
i r n makes quality control 2%" thick SA212 Gr. B Firebox Carbon Steel 
need. Eve 7 % q . Shell Material: 12” thick SA387 Gr. B Firebox Low Alloy Steel 


his business—whether he’s in sales, Y4" thick SA204 Gr. B Firebox Low Alloy Steel 
Ya" thick SA285 Gr. C Firebox Carbon Steel 


engineering, design, purchasing, welding, Baffles: 2” thick Type 502 Stainless Stee! 


. nie ° Expansion Joint: 6’ diameter, triple corrugation, bellows type 
assembly or inspection. Write for helpful Design Conditions: 14 psi @ 1000° Fahrenheit 


bulletins on heat exchanger design. Weight: 47,000 Ib. each 
All tubes are seal welded at both ends. 


Downingtown lron Works, Inc. 


140 Wallace Ave., Downingtown, Pennsylvania 
division of PRESSED STEEL TANK COMPANY Milwaukee 
Branch offices in principal cities 


HEAT EXCHANGERS—STEEL AND ALLOY PLATE FABRICATION 
CONTAINERS AND PRESSURE VESSELS FOR GASES, LIQUIDS AND SOLIDS 


Hac “A TIOY 
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Now available for all electrochemical processing voltages... 


New Westinghouse Silicon 
Rectifiers Give You Higher 
Efficiency in Less Space 


at Lower Cost 


Helping you curb the high cost of processing is 
the job of these new high-efficiency Westinghouse 
silicon rectifiers. Cost of power—as reflected in 
final product costs—is now made lower than ever 
before. 
The completely redesigned Westinghouse recti- 
fiers offer you these major advantages... 
¢ Low first cost .. . advanced circuitry elimi- 
nates complicated excitation equipment and 
simplifies construction of units. 
¢ Higher efficiency . . . 96 percent or better 
overall, for most voltage applications. 
¢ Longer life . . . no detectable aging of silicon 
cells has occurred even after many years of use. 
¢ Ease of installation . . . units are completely 


New 10,000-amp, 600-volt, d-c Westing- 
house rectifier unit shown here allowed 
better than 50 percent space saving over the 
previous unit used in this type of service. 


rectifier cell, hermetically sealed for longer 


Typical high-power Westinghouse silicon 
operating life and higher reliability. F 


you CAN BE SURE...1F ITS 


Westinghouse 


WATCH “WESTINGHOUSE LUCILLE BALL-DES! ARNAZ SHOWS" C8S TV FRIDAYS 
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factory-assembled. You need only make a-c 
and d-c connections. 

¢ Less space... . with new high-voltage silicon 
cells, maximum power can be built into the 
rectifier units with space savings up to 50 per- 
cent over previous designs. Your costs for 
buildings are lower. 

¢ No costly outages . . . indicating equipment 
detects infrequent cell failure. Carefully planned 
design makes replacement of silicon cells simple 
and fast. 

For full information on Westinghouse silicon rec- 

tifers for electrochemical applications, call your 

Westinghouse representative or write Westing- 

house Electric Corporation, P.O. Box 868, 

Pittsburgh 30, Pa. J-15015 





Garlock Inc. becomes the new name for 
The Garlock Packing Company, Palmyra, 
N. Y., to reflect more accurately its broad 
diversification of products and markets. 


Originally established to manufacture 
mechanical packings, Garlock now 
produces over 2,000 different styles of 
packings, gaskets, seals, molded and 
extruded rubber and plastic products 
for every major industry. 


The new corporate name, Garlock Inc., 
more closely identifies this 73-year-old 
company with the growth and develop- 
ment of its product lines. Today, 
ANNOUNCING & industry goes to Garlock for such widely 
diversified products as: 
NEW CORPORATE NAME sndlod ee 
e Hydraulic-Pneumatic Packings 
. e Oil and Grease Seals 
for The Garlock Packing e Gasketing and Expansion Joints 
e Braided Packings 
Company * Molded and Extruded Rubber 
Parts 
Plastic Stock Shapes and Fabri- 
cated Parts 
Mechanical Seals for Rotating 
Shafts 
Metal Packings 
Leather Packings 
Electronic Components 
Dry Bearing Materials 
Fluorocarbon Tank Linings 
Missile and Rocket Components 


To help you in selecting or applying 
these products, Garlock offers the 
services of over 126 thoroughly- 


trained sales engineers, 175 electronic 
component manufacturers’ representa- 
tives, 180 authorized bearing distribu- 
tors and 69 foreign distributors. Con- 
veniently located warehouses and 
stocking points assure Garlock cus- 
tomers of prompt delivery. 


At Garlock Inc., design and development 
of new or improved products and 
materials is an ever-present objective. 
To this end Garlock maintains exten- 
sive research and laboratory-test facili- 
ties. In addition, Garlock engineers 
and chemists are always ready to work 
with you in seeking solutions to tough 
application problems. 


GA RLOC HK 


To find out more about “the new 
Garlock,” call the nearest of our 26 
sales offices, or write to Garlock Inc., 
Palmyra, N. Y. To assure prompt atten- 
tion, please refer to Garlock Inc. on all 
future correspondence and orders. 


Canadian Div.: Garlock of Canada Ltd. 


Order from the Garlock 2,000 . . . two 
thousand different styles of Packings, 
Gaskets, Seals, Molded and Extruded 
Rubber, Plastic Products. 








Hydraulic-Pneumatic Packings 






Expansion Joints 





Plastic Stock Shapes 
and Fabricated Parts 


Oil and Grease Seals 





mm 


Fluorocarbon Tank Linings 





Braided Packings 





Metal |Packings 





Mechanical Shaft Seals~ ~ 





Gasketing 


Spiral Wound Gaskets 





Dry Bearing Material 


N 





* Leather Packings wn 
. . f 





Electronic Components 


Missile and Rocket: Components 








Cooper-Bessemer compressor 
Shown is one of two units for 
compression of synthesis gas. 


View showing the four Cooper- 
Bessemer compressors. Unit in 


” 


foreground is for “mixed gases 
(air, nitrogen and methane). 





Henry LaRue, Ammonia Area Superintendent, Spencer 
Chemical Company, Vicksburg, Mississippi explains... 


How we compress 
four different gases 
with a team of 

four Cooper-Bessemer 
compressors 


“Our entire ammonia plant depends on the uninterrupted flow 
of component gases, compressed by four Cooper-Bessemer 
GMW-8 Compressors,” reports Mr. LaRue. “These four 2000 hp 
gas engine driven units have been the heart of our system 
24-hours a day, day in and day out, since 1953. 


“Two of the compressors, with five cylinders each, compress 
three different gases... air, nitrogen and methane. The other 
pair of compressors pump a synthesis gas mixture of hydrogen 
and nitrogen. 


“Despite their ’round-the-clock operation for seven years, none 
of these Cooper-Bessemer compressors has had a major down- 
time for maintenance. They represent a sound investment.” 


Cooper-Bessemer engineers are at your service to help you 
plan compression and power facilities. Call the nearest office. 


BRANCH OFFICES: Grove City * New York * Washington * Gloucester * Pittsburgh 
Chicago * Minneapolis * St. Louis * Kansas City * Tulsa * New Orleans * Shreveport * Houston 
Greggton * Dallas * Odessa + Pampa * Casper * Seattle * San Francisco * Los Angeles 
SUBSIDIARIES: Cooper-Bessemer of Canada, Ltd.... Edmonton + Calgary « Toronto 
Halifax * Stratford 

C-B Southern, Inc. ... Houston 

Cooper-Bessemer International Corp.... New York + Caracas * Anaco 

Cooper-Bessemer, S.A.... Chur, Switzerland + The Hague, Netherlands * Mexico City 

The Rotor Tool Company ... Cleveland 


Qopo¥ Bessemer, 


GENERAL OFFICES: MOUNT VERNON, OHIO 


ENGINES: GAS + DIESEL - GAS- DIESEL 
com! ATING AND CENTRIFUGAL, 
ENGINE, TURBINE OR MOTOR DRIVEN 
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LHIASAN SWIVEL JOINT 


FLEXIBILITY IN ALMOST ANY 
OR HOT GAS SERVICE 


LEFT nal v 

shows disc packing 
pressure plate and spring 
assembly. 

RIGHT: 

Alternate 

molded packing 

installed 


THE TABLE BELOW IS A QUICK GENERAL REFERENCE FOR 
THE CORRECT PACKING FOR SPECIFIC SERVICES: 


PACKING SERVICE TYPE 








Recommended for alkaline and acid salt solu- 
Neoprene tions and aldehydes such as formaldehyde. Molded 





These should be used for petroleum derivatives, 
neutral or slightly acidic salt solutions, dilute 
Hycar acids (Sulfuric to 50%, Hydrochloric and Nitric Molded 
to 20%), alcohols, glycols, ethers, gases (Oxy- 
gen not over 500 psi), and vegetable oils. 





Recommended for liquid or anhydrous ammonia, 
— (except — over 500 psi, ammonia 
erivatives such as hydrazine and for certain 
Butyl hydraulic as sue as Pydraul, Skydrol, and Molded 
for acetone and 





It 
pore ethyl etone. 





For highly oxidizing fluids, esters, and ketones, ; 
Teflon and other fluids not handied by elastomers. Disc 





Asbestos For use in saturated steam service. Disc 





For high temperature fluids, aromatics, liquid 
5 sgnyy (Chlorine and other halogens, tetra ethyl lead, 
Viton “A” chiorinated hydro-carbons such as carbon disul- Molded 
(BBB)* fide, molten sulfur, etc. Do not use for esters 
or ketones. This compound should give good 
service to 400°F. 





. sgn Recommended for strong acids such as concen- 
Viton “A” trated sulfuric, red fuming nitric, and hydro- Molded 
(DDD)* chioric. This compound should give good service 
to 350°F. Do not use for esters or ketones. 


You'll find a good answer 


to fluid line flexibility problems in the new Chiksan 
DS Swivel Joint. This versatile new joint offers 
maximum safety, complete flexibility and reduction 
of maintenance costs. Designed to use either disc or 
molded type packings, the DS Swivel Joint now 
permits packing changes in the line without re- 
moval of ball bearings. 


You reduce your inventory 


requirements because the same joint, with a change 
of packing, can be quickly adapted to any number 
of chemical, steam, or hot gas services in your 
plant. In large installations, substantial savings 
may be realized by reducing the inventory of joints. 


Reduced maintenance costs... 


Chiksan DS Swivel Joints require only routine 
lubrication to assure long service life. To save main- 
tenance down-time repacking can often be done in 
the line. General servicing can be handled by reg- 
ular shop maintenance personnel. 


Let Chiksan help you 


plan your installation design. Whether your need 
is for a chemical loading rack, for stress relief lines, 
for lines subject to expansion, settling or torsional 
stresses, or as a connection between stationary and 
rotating equipment, Chiksan field representatives 
are ready and qualified to render immediate tech- 
nical assistance. For more information on these 
multiple service swivel joints, write to Chiksan or 
fill in the coupon below. 








, For extreme services such as hot gas at 600°F., i 
Metallic a Stainies Stee! metal disc, specially treated to Disc 
prevent galling, is recommended. 





* BBB and DDD are Chiksan compound identification letters. 


MAIL COUPON NOW FOR COMPLETE DETAILED INFORMATION 


CHIASAN 


A SUBSIDIARY OF FOOD MACHINERY AND CHEMICAL CORPORATION 


CHIKSAN COMPANY, 330 North Pomona Ave., Brea, California 


Please send me copy of Bulletin No. 1258 


Name 





Company 





Address 





City 





#60-52 


CHIKSAN COMPANY —Brea, California ¢ Chicago 5, II!. © Newark 2,N.J. ® Divisions: Chiksan International, Hamer Valves, Weco ® Subsidiary: Chiksan of Canada Ltd. 
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safe...even for nitric, sulphuric, and 
hydrochloric acids...alums and hypochlorite bleaches 


A valve completely fabricated of chemically inert PVC — right down to 
the valve stem. It’s the new Foxboro all-plastic needle valve. Condensed Specifications 


Nothing but chemically inert plastic comes in contact with the process Sizes up to 1 inch 
fluid. Downtime for replacing corroded valves is eliminated. Smooth, Maxoues one Rating 
impervious plastic surfaces minimize product build-up. 50 ae a 140F 
Foxboro all-plastic parabolic needle and matching seat are produced Temperature Rating 
ith toolmaker’s precision f Li de PVC. E low a 
with toolmaker’s precision from normal-impact grade . Even at lowest She eslabeiin 


flow rates, valve will deliver precise control of fluid flows. 


Properly applied, and correctly installed, the Foxboro PVC valve will 
normally last longer than even the most expensive valve of corrosion-resistant 
alloys. Ask your Foxboro Field Engineer about it, or write for Bulletin 5C-16. Ox BOR 
The Foxboro Company, 365 Neponset Ave., Foxboro, Mass. nEO US. PAT. OFF 
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MULTIPLY 
ECONOMY by 


When You Install 
Buffalo Pumps 


Clear Water Pumps. For peak 
efficiency in clear water service. 
Highest quality construction 
assures long, maintenance- 

free life. Write for Bulletin 955. 


Non-Clogging Pumps. 
Efficiently move high consistency 
liquids. The diagonally split shell 
gives easy access for inspection. 
Rubber-lined models for moving 
abrasive or corrosive liquids. Send 
for Bulletin 953. 


Heat Transfer Pumps. 

Specially designed to handle high 

temperature liquids. Construction 

includes required alloys, water- 

cooled bearings and packings suited to the job. High- 

efficiency single suction, solid shell design. Write for 
full information. 


Maximum parts interchangeability 
reduces inventory costs. 


Emphasis on quality insures extra years 
of economical, productive service. 


Peak hydraulic efficiency insures lower 
operating costs. 


Sturdy, extra-heavy construction means 
trouble-free performance. 


Complete Buffalo line gives one-source 
buying. 


Chemical Liquid Pumps. 
These specially designed pumps 
stand up under the severest serv- 
ice, handle most types of corrosive 
or abrasive liquids. Choose from 
numerous models in exactly the trim you 
need. Send for Bulletin 976. 


High Pressure Pumps. Designed 
for boiler feed and other clear 
water installations. These rugged 
pumps assure peak efficiency, 

minimum downtime and long life. Operate against heads 
to 1500 ft. Capacities to 900 gpm. For complete details 
request Bulletin 980. 


Close-Coupled Pumps. 

Save space without sacrificing 

efficiency. Installation is simpli- 

fied, no need for shaft alignment. Vertical or horizontal 

installation. Discharge adjustable to desired angle. Send 
for Bulletin 975. 


Helping you select the pumps that will serve you best and most economically is your 
Buffalo Representative’s job. Contact him today, or write us for complete facts. 


BUFFALO PUMPS 


Division of Buffalo Forge Company 
Buffalo, New York 


501 Broadway 


Canada Pumps, Ltd., Kitchener, Ontario 


Sales Representatives in all Principal Cities 


A BETTER CENTRIFUGAL 
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Eagle-Picher’s “precision-finish” is one of EAGLE-PICHER 


the most important insulation develop- — 
—er PV SUPERTEMP 


Highly efficient, all-purpose block that is 7 


practically dustless. i LO C& K é | ky u LATI oO Re 


Great structural strength! Meets rigid de- 
mands for long-lasting block able to with- Eagle-Picher produces a complete line of industrial insulations 
stand wide temperature range up to 1900 F. for all temperatures from below Zero to over 2000 F. 


Lightweight, easily installed! Easily cut to 
fit irregular areas—no special tools needed. A PORE 
Requires only minimum reinforcing. | cates Since 1843 
saan” Co aa The EAGLE-PICHER Company 


Effectively resists steam and other mois- heteienileleonnel Dept. CE-516 
ture! Does not disintegrate or lose thermal ne SI Cincinnati 1, Ohio 
efficiency under heavy duty service. ocala ol r 
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PUTTING 
THE 


HEAT 
ON 


EVENLY 
EFFICIENTLY 

















OP Tas Me “eae Sear BaNRI Re 
if 


Petrochem Isoflow This is the heart of Petrochem Isoflow Furnaces—the furnaces that get 
more heat from every measure of fuel. Only Petrochem incorporates all 
i ge ao three critical design features so important to highest efficiency in fired 
heat distribution— heaters: 1) burners specifically designed to furnace needs, 2) properly 
with added convection engineered firebox proportions, and 3) reradiation cones. These factors 
sections for maximum add up to a more even heat distribution and maximum heat efficiency. 
ffi ‘ Even greater heat efficiency for certain heater applications can be ob- 
fue erniciency tained with Petrochem’s added convection sections. 


Furnaces give even 


Cleaning is easier than with ordinary horizontal-type heaters. Only 
25 per cent of the space normally needed is required to pull the tubes of 
a Petrochem furnace. When specifying furnaces—remember, there are 
more Petrochem Isoflow Furnaces in service today than any other make. 


specialists in process furnaces for every size, capacity and duty 


PETROCHEM DEVELOPMENT DIVISION 
6700 Liberty Road, Houston, Texas 


YUBA CONSOLIDATED INDUSTRIES, INC. 


REPRESENTATIVES: Faville-LeVally Corp., Chicago « Flagg, Brackett & Durgin, Inc., Boston « D. D. Foster Co., Pittsburgh « William H. Mason Co., Tulsa « Lester Oberholtz Assocs,, 
Los Angeles *Rawson-Houlihan Co., Inc., Houston «Rawson Co., Inc., Baton Rouge «Rittelmeyer & Co., Atlanta»H. W. Severance, Prospect, Ky.eTurbex Equipment Co., Narberth, Pa, 
G. M. Wallace & Co., Denver, El Paso & Salt Lake City * Combustion & Power Equipment Ltd., Montreal & Toronto « International Li and Rep tatives: Birwelco Ltd., 
Birmingham, England « Fujinagata Shipbuilding Ltd., Osaka, Japan » Heurty Italiana, S.P.A., Milan, Italy » Petrochem, G.M.B.H., Dusseldorf, Germany 
SETEA S.A., Buenos Aires, Argentina * Societe Anonyme Heurtey, Paris, France « Societe Anonyme Belge Heurtey, Liege, Belgium. 
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Anhydrous Ammonia 
Brine 

Caustic Catalyst 
Caustic, 50% Solution 
(02, Liquid 
Diethylene Glycol 
Di-propargy! Ether 
Hydrocarbons 


ARE GIVING YOU PUMPING PROBLEMS? 


Methanol Amine 
Naphtha @ 300° F 
Nickel Catalyst Slurry 
Nitric Acid 

Pulp Density Mineral Ore 
Silica Gel 

Slurry 

Sulfuric Acid 
Tanning Solution 
Urea 

Water 


Where the pressures are high . . . or the liquids 
are tough to handle . . . that’s for us! 


The list above is typical of the special pumping 
problems we have solved for the process industries 
... problems that call for an intimate knowledge 
of what it takes to handle corrosive, viscous, 
abrasive or highly compressible fluids over a wide 
range of pressures and temperatures. 


This specialized experience is ready to work on 
your specific pumping problems . . . to explore 
them in depth and find a better answer, not just 
an answet. 


Aldrich Pumps range from 25 to 2500 hp.; pres- 
sures to 50,000 psi. For fast reference see our insert 
in Chemical Engineering Catalog. For complete data 
write ALDRICH PUMP COMPANY, 3 Gordon Street, 
Allentown, Penna. 


The tough pumping problems go to 
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NEW CATALOG Describes Latest Developments 
in Waste and Refuse Storage and Removal 


CATALOG BRIEF 160 


New Techniques Cut Cubic Yard 
Removal Costs to Record Low 


This new 28-page color catalog describes remark- 
able new developments in waste control and disposal 
that have, within the last two years, obsoleted many 
systems now in use. Cubic yard handling costs have 
been reduced to a point where many firms and muni- FREE SURVEY WITHOUT OBLIGATION 
cipalities are saving thousands of dollars annually that Dempster Field Engineers, located in all sec- 
they were previously spending to operate old-style tions of the country, make thousands of 
equipment. cost-finding refuse storage and collection 

Materials handling and waste disposal are two of =f. “¥" ning ath ee "pga ohare 
the few areas of large potential cost reduction remain- _,,o¢a! costs, and what—if any—avenues of 
ing in manufacturing and municipal administration. improvement exist, write today on your 
This new catalog has a bearing on both of these areas letterhead. 
of operation. 


see ee ee Se DOS SE OE Ee Se 


Dempster Brothers, Dept. CE-5S 


To get your copy of this new fact-fille1 catalog, Knoxville 17, Tennessee 
write today. ~ Please Send New Catalog Brief 160 


Name 
DEMPSTER BROTHERS om 


tne. Address 
DEPT. CE-5 KNOXVILLE 17, TENN. City eiinantesir tains nO 


CHEMICAL ENGINEERING—May 16, 1960 27 





Asphalt gets a SURE CURE with 


Roots-Connersville 
Spiraxial’ 
Compressors 


Curing air for the Linden, N. J. asphalt plant 

of Cities Service Oil Company is supplied by three 
compact, highly efficient Roots-Connersville 
Spiraxial® compressors. These R-C units, actually 
smaller than their motor drives, deliver a total 

of 4,586 scfm of clean air at discharge 
pressure of 18 psi. 


Ruggedly constructed for round-the-clock operation, 
R-C Spiraxials are serving in hundreds of process, 

industrial and armed forces applications including 
air or gas handling duty for nine major oil companies. 


When you consult Roots-Connersville on your 
air and gas handling requirements, you get 
unbiased recommendations based on the fact 
that only Roots offers a choice.of rotary positive, 
centrifugal and Spiraxial designs, Add to this 

fact Roots’ century-plus of specialized experience 
in designing and~building such equipment and 
you have two excellent reasons for calling in a 
Roots sales engineer early in your planning for 
replacement, expansion or new plant. 


For additional data 

on R-C Spiraxial 
compressors, write for 
Bulletins LAH-158 and 
LAL-458, or refer to 
pages 565-568 in 
Chemical Engineering 
Catalog. 


ROOTS-CONNERSVILLE BLOWER @ 


560 Illinois Ave. Connersville, Indiana. In Canada—629 Adelaide St., W., Toronto ee ane a 
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PITTSBURGH'S got it... and it’s 
available to you! 


EF you have an adsorption problem, call for the 
services of a Pittsburgh Technical Representa- 
tive. He has an extensive store of practical adsorp- 
tion “know-how” which may be of real value to you. 
He’ll be able to evaluate and advise on improve- 
ments in your present system . . . or help your 
people set up a small-scale laboratory column to 
demonstrate the dramatic adsorption efficiency of 
Pittsburgh Granular Activated Carbons. 
Pittsburgh developed coal-derived granular car- 
bons and produces them today in a wide range of 


types to rigid, printed specifications. Because of 
their controlled pore structure and outstanding 
adsorption qualities, Pittsburgh Granular Acti- 
vated Carbons are setting a new standard of 
adsorption efficiency and economy in a constantly 
growing number of continuous column systems 
throughout industry. 

Call or write us the details of your adsorption 
problem . . . today! 


ACTIVATED CARBON DIVISION 


Want More Information? 
Send for this Booklet 


There's a type of Pittsburgh Granular Carbon ideally 
suited to solve your particular adsorption problem. 
Write for folder describing Pittsburgh Activated 
Carbons in both liquid and vapor phase applications 
- +. it's free. 
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& PITTSBURGH 
RoW CHEMICAL CO. 


GRANT BUILDING PITTSBURGH 19, PA, 


A Subsidiary of PITTSBURGH COKE & CHEMICAL COMPANY 
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accuracy 


ASHCROFT DURAGAUGES measure pressure with precise accuracy 


no matter how severe the conditions of service 


The Bourdon tube in Ashcroft Duragauges is 
manufactured to precision standards of flexi- 
bility and mono-linked to the rotary move- 
ment. When pressure flexes the tube, the 
gauge pointer is always positively positioned, 
because it is mounted on the geared center 
shaft of the movement. Sustained high accu- 
racy and long life are assured. 


Choose your Ashcroft Duragauges made of 
components best suited to your needs. Eight 
Bourdon tube materials are available. Move- 


Ashcroft Duragauges are avail- 
able in pressure ranges from 
15 psi (or vacuum) minimum to 
100,000 psi. Dial sizes: 44%" 
through 12". 


sustained 


ment of stainless steel with nylon bearings 
and pinion gear for longest wear. Case mate- 
rials: special aluminum alloy or tough phenol 
plastic. 


The unique “Maxisafe®” Duragauge provides 
absolute protection to the viewer, plus easy 
and quick access to the mechanism. Your in- 
dustrial supply distributor will help you select 
the best combination of components for your 
Ashcroft Gauge requirements. Phone him 
today or write for Catalog 300B. 


ASHCROFT PRESSURE GAUGES 


A product of 


Ni JOON 9 


MANNING, MAXWELL & MOORE, INC. 


Gauge and Instrument Division + Stratford, Connecticut 
In Canada: Manning, Maxwell & Moore of Canada, Ltd., Galt, Ontario 
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Dispenses all 
lubricating oils 


up to 25,000 SSUV 


at 100° F. 


ALEMITE O1 


Now/ Automatic Lubrication for: 


e a\.. Heavy duty bull gears. / 





’ Hea vily loaded plain bearings / 


Hea vy- uty chains! 





Heavy duty shides and wa ys! 


Largest size antr-friction bearings. / 


Noweven your heavy-duty bearing surfaces can be 
lubricated continuously and automatically with 
the required high viscosity oils! An exclusive new 
“Thermo-Aire” feature on Alemite’s Oil-Mist Sys- 
tem preheats incoming air. This preheated air 
permits the atomization of the heaviest straight 
mineral oils. 


The “Thermo-Aire” unit brings all the advan- 
tages of Alemite Oil-Mist to heavy-duty lubrica- 
tion. You get automatic, continuous lubrication 


1850 DIVERSEY PARKWAY, CHICAGO 14, ILLINOIS 
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.. eliminate guesswork, cut oil consumption (up 
to 90%). You prevent product damage caused 
by oil drippings, extend bearing life, eliminate 
waste, save manhours, get greater safety, elimi- 
nate machine downtime and reduce the number 
of lubricants needed. 

Write for a Free Catalog, or see your Alemite Representative 


ALEMITE 


& a nA é ; t 
; 5 Lil’ 
Excellence] RA a 








COMPANY 


THE RAW MATERIALS OF PROGRESS 


NEW FLUOREL 2141 


BRAND ELASTOME 





Compare FLUOREL 2141 Elastomer compound with MIL-R-25897B—Specifications above. 


MIL-R-25897B quality—now available in quantity 


Compounders throughout the U.S. can 
now supply all your needs for a maxi- 
mum quality compound according to 
““MIL-specs” with new FLUOREL 2141 
Brand Elastomer. 


This new elastomer—because of its 
outstanding Mooney Scorch Rating, 
plus other qualities— provides the solu- 
tion for applications where high tem- 
peratures and corrosive media prevail 
. .. gives you the extra margin of safety 
available only from a compound that 
can meet military specifications. Rated 
for continuous service at 400°F, it can 
withstand 600°F. temperatures, and 


Miienesora (finine 


e+» WHERE RESEARCH 


higher, for reduced periods of time 
under certain service conditions. 

FLUOREL 2141 Elastomer provides 
excellent resistance to corrosive chemi- 
cals, fuels, solvents and ozone. It is 
non-flammable, and is readily processed 


FLUOREL 2141 “O” ring, bottom, is free 
from defects of elastomer ‘‘O"’ ring, top. 


on standard rubber compounding and 
fabricating equipment. It may be 
molded, extruded and bonded to most 
metals . . . is finding broad application 
in aircraft, missile, automotive and 
chemical industries. 


Examine your present elastomeric and/ 
or rubber products with an eye toward 
improving their quality and perform- 
ance through use of new FLUOREL 
2141 Elastomer. Specify this new 
elastomer to your compounder. For 
complete data, write to: 3M, Chemical 
Division, Dept. KAL-50, St. Paul 6, 


Minnesota. 
@“FLUOREL” is a reg. T.M. of 3M Co. 


CHEMICAL DIVISION 
AND TVAnuracturine COMPANY 


IS THE KEY TO TOMORROW 
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A Proved Way to Preven 
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} Combines the best of both 
E88 AB SY centrifugal and reciprocating 
compressors. 








A Proved Way to Prevent Mechanical 
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Oil Free Delivery! High Effi- 
ciency Compression with low 
HP reduces Operation Costs! 


e The F-M Heavy Duty Com- 

pressor uses less horsepower 
to achieve compression ra- 
tios up to 5:1 per stage than 
either a centrifugal or other 
available rotary compres- 
sors! 
Care-Free F-M Compressor 
requires no internal lubrica- 
tion . . . provides Oil-Free 
compression. 


° Cobacity Up Co 20000 CFM 


* Compresyon ratios up to 5 per stage 


It's Compact... uses less floor 
space! 


¢ Other compressors cost more 
because of increased instal- 
lation and maintenance 
costs! 

e F-M’s heavy duty compres- 
sor weighs less . . . uses 
lower cost foundations. 

e Less floor space increases 
your plant operating effici- 
encies. 


Breakdowns and Shutdowns ! 


YRS HAVE BEEN THOROUGHLY PROVED IN MAJOR INDUSTRIAL INSTALLATIONS 


F-M's Compressor is surge- 
free because of Positive Action 
Design! No pistons, valves, re- 
ciprocating parts! 


¢ Helical shaped rotors com- 
press air or gas smoothly 
with high over-all economy. 
Axial compression occurs 
with the meshing of the male 
rotor lobes and the female 
rotor lobes. Discharge of 
compressed air or gas from 
successive interlobal cavities 
overlap resulting in steady 
delivery, mjnimum vibration. 


.. HERE AND ABROAD PLEASE TURN PAGE 





Orders filled or at hand for the unique Fairbanks, Morse Rotary 
Compressor read like a ‘‘Who’s Who” of world-wide industry. You'll 
recognize them instantly! We'll make the list available on request. 
Only F-M’'s Rotary Compressor gives you... 

Continuous trouble free operation. ¢ Less wear. * Fewer replace 
ments. © Smooth, surge-free compression. Highest efficiency of any 
rotating compressor. © Minimum floor space requirements. ¢ Oil-free 
compression. ® Minimum foundation costs. ¢ No pistons, valves, 
reciprocating parts to wear. ® No metal-to-metal contact in compres 
sion chamber. ¢ No internal lubrication. ¢ Pressure, vacuum or 
combination operation. © Minimum vibration, fewer repairs. * Less 
costly to install, operate and maintain. ¢ Maximum mechanical 
simplicity. * Adaptable as portable or skid type unit. ¢ High com- 
pression ratios. 

The F-M Compressor . . . a Versatile Asset to Any Operation! F-M 
Rotary Compressors are available as single-stage units ranging in ca- 
pacities from 800 to 20,000 cfm, for compression ratios from 1.6:] 
to 5.0:1. Also for multi-stage or booster service at maximum working 
pressures up to 250 psig. 

The F-M Compressor . a Valuable Asset to Any Operation! 
Chemical Processors—manufacturers of ammonia, ammonium ni- 
trate, hydrogen peroxide, chlorine, ethylene, butadiene, acids, phenol, 
formaldehyde, and other chemical products requiring the compression 


of air or gas. 


ACOB 100.3 Printed in U. S. A. 


Join Our 
“Who's Who” of F-M 
Compressors Users... 


a i ty 
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General Uses... Pressure and vacuum systems, process re- 
frigeration, gas and vapor recycle service, production of yeast, 
tonnage oxygen, fertilizer. Catalytic cracking operations, fer- 
mentation processes, vapor recovery systems, aeration and agi- 
tation with air or gas. (This is by no means a complete list of 
uses...) 

For More Information .. . 
technical literature. It includes full details about today’s most 
talked-about compressor . . . the F-M Rotary Compressor. 
Tear Out This Advertisement... It’s perforated for easy 
removal, office routing or filing. Let’s face it—much equipment 
in the chemical, processing and mass-production industries is 
obsolete long before it 


send for your copy of our latest 


“here today, scrapped tomorrow” 
wears out. Be prepared for this eventuality. Start thinking about 
the Fairbanks, Morse Heavy-Duty Rotary Compressor . . . now! 


Fairbanks, Morse & Co. 


600 South Michigan Avenue, Chicago 5, Illinois 


A MAJOR INDUSTRIAL COMPONENT OF 
FAIRBANKS WHITNEY CORPORATION, NEW YORK 





Versatile low-cost 


FEDERATED ZINC DUST 


Now being used as a reducing agent, precipitating agent, puri- 
fier, catalyst, polymerizing agent, and in rust-resistant paints, 
bleaches, pyrotechnics, soot-removal, pipe thread compounds, 
and Sherardizing, zinc dust often does a better job than other 
compounds at less cost. Federated Zinc Dust is 97% metallic 
zinc, with a 97% through 325 mesh screen fineness. Send for 
half-pint experimental jot, and call on Federated’s research 
and engineering assistance. Write or call: Federated Metals 
Division, American Smelting and Refining Company, 120 
Broadway, New York 5, N. Y. or your nearby Federated sales 


office. 


Where to call for information: 


ALTON, ILLINOIS 
Alton: Howard 5-2511 
St. Louis: Jackson 4-4040 


BALTIMORE, MARYLAND 
Orleans 5-2400 


BIRMINGHAM, ALA. 
Fairfax 2-1802 


BOSTON 16, MASS. 
Liberty 2-0797 


CHICAGO, ILL. (WHITING) 
Chicago: Essex 5-5000 
Whiting: Whiting 826 


CINCINNATI, OHIO 
Cherry 1-1678 
CLEVELAND, OHIO 
Prospect 1-2175 
DALLAS, TEXAS 
Adams 5-5034 
DETROIT 2, MICHIGAN 
Trinity 1-5040 

EL PASO, TEXAS 
(Asarco Mercantile Co.) 
3-1852 

HOUSTON 29, TEXAS 
Orchard 4-7611 


ANVGWOD ONINISASY ONY ONILISWS NVOINSAWNY 


LOS ANGELES 23, CALIF. 
Angelus 8-4291 
MILWAUKEE 10, WIS. 
Hiiltop 5-7430 
MINNEAPOLIS, MINN. 
Tuxedo 1-4109 

NEWARK, NEW JERSEY 
Newark: Mitchell 3-0500 
New York: Digby 4-9460 


PHILADELPHIA 3, PENNA. 


Locust 7-5129 


PITTSBURGH 24, PENNA. 
Museum 2-2410 
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FEDERATED METALS DIVISION 


PORTLAND 9, OREGON 
Capitol 7-1404 


ROCHESTER 4, NEW YORK 
Locust 5250 

ST. LOUIS, MISSOURI 
Jackson 4-4040 

SALT LAKE CITY 1, UTAH 
Empire 4-3601 


SAN FRANCISCO 24, CALIF. 


Atwater 2-3340 


SEATTLE 4, WASHINGTON 
Main 3-7160 


WHITING, IND. (CHICAGO) 
Whiting: Whiting 826 
Chicago: Essex 5-5000 


IN CANADA: Federated 
Metals Canada, Ltd. 
Toronto, Ont., 1110 
Birchmount Rd., 
Scarborough, Phone: 
Plymouth 73246 


Montreal, P.Q., 1400 
Norman St., Lachine, 
Phone: Melrose 7-3591 
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“JENKINS valves give us the dependable 
performance our operations demand.” 


— states Kerr-McGee Oil Industries, Inc., Oklahoma gas producer 


How Kerr-McGee’s field processing plant in Lincoln County, Okla- 
homa, gathers and extracts valuable hydrocarbons from gas before 
delivering it to the consumer is an interesting story, briefly told 
below. But you need not know the process to appreciate the fact 
that maximum reliability in valves is a “must”. 

The valves that assure Kerr-McGee of dependable, trouble- 
free performance bear the same name as that written on piping lay- 
outs of critical jobs of all kinds for almost a century. Experienced 
engineers, contractors and operating executives know that 
“JENKINS” stands for an extra-measure of quality. They know it 
is the best guarantee of long, trouble-free service. There’s no extra 
cost attached to this specification for extra quality, so you can use 
it for any job. Jenkins Bros., 100 Park Ave., New York 17. 


HOW THE GAS PROCESSING PLANT WORKS... ies a 
Because it is a vapor at low pressure, gas is first compressed and he absorber 
injected into the bottom of a tall tower, called an absorber; oil is a 
injected at the top. As the oil goes down, the gas goes up . . . the 
gas products are absorbed by the oil. The gas enriched oil is then 
processed to remove valuable light hydrocarbons. 


@ 
Sold Through Leading Distributors Everywhere 





7 FLUOR 
fees COOLING 


B= higher thermal 


performance 


a 


lower 
a7 
* The et ceteras make profitable reading. Maintenance 
Would you like a free copy 
of our cataiog cost 
that describes in detail 
the designed quality © . 
of Fluor towers? built-in 
permanence 
INDUSTRIAL 
COOLING 
PRODUCTS COMPANY TOWERS 
A division of The FLUOR CORPORATION, Ltd. ec. sf 


GENERAL OFFICES: 
SANTA ROSA, CALIFORNIA 
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BROMINE DEVELOPMENTS 


FIGHT FIRE FASTER WITH BROMINE 


Organic compounds utilizing bromine became important fire- 
fighters during World War II when the armed forces urgently 
needed quick-acting fluids to snuff out hard-to-handle fires 
fast. The first such compound developed was immediately 
used widely by the military, and subsequently, found grow- 
ing commercial use as well. : 

For brominated organic compounds, this development 
opened up a new potential for a new field. Today, several 
brominated compounds have proved excellent for quickly 
smothering fire. And new ones are being developed. One 
bromofluore compound, for example, shows great promise 
for speeding the work of crews fighting aircraft crash fires. 

Many other brominated compounds are under continual 


THE DOW CHEMICAL COMPANY - 


40 


study at Dow because of their unique fire extinguishing and 
retarding properties. In other applications, bromine and 
brominated compounds serve as chemical intermediates in 
thousands of reactions. And attention recently has been 
directed toward new bromine uses in building dense fluids. 
Dow’s first product nearly 70 years ago was bromine. 
Today, in addition to high-purity elemental bromine, Dow’s 
list of brominated compounds tops the hundred mark, with 
new ones under intensive study. Dow is eager for research 
assignments to fully develop bromine’s potential value to your 
production. For more information about how bromine can 
serve you, write THE DOW CHEMICAL COMPANY, Midland, 

Michigan, Chemicals Merchandising Dept. 653AKS5-16. 
See ‘The Dow Hour of Great Mysteries" on NBC-TV 


MIDLAND, MICHIGAN 
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KO-KNEADERS usr system) 


precision built for efficient continuous mixing 


Precision built and skillfully engineered Baker Perkins Ko-Kneaders 
will convert your inefficient batch process to faster, more continuous operations. 
Less floor space is required and maintenance costs are materially 
reduced., With a Ko-Kneader, you not only get more production at less cost, but 
you give your customer a superior product, too. 


Type P-150 Ko-Kneader 


B-P Ko-Kneaders are now mixing a wide variety of products such as plastics, 
carbon electrodes, food specialties, floor tile, solid rocket propellant fuels and many 
others. From this experience, proper recommendations can be made for your 
operation. However, if a new mixing problem is involved, test demonstrations can be arranged 
in the Baker Perkins Laboratory. Write today for engineering manual K-57 
or contact your nearest Baker Perkins sales engineer. 


BAKER PERKINS INC. 





When your *6,000,000 process 
must depend upon an / 
‘1145 bayonet heater... y 


me 
Psi T mass iy, 
He = 
ea aaa 


Make sure it’s a FANSTEEL 
ACID- PROOF TANTALUM BAYONET HEATER 


TANTALUM BECAUSE— 


1, Tantalum is immune to most 
damaging acids, corrosive gases 
or vapors used in chemical 
processing. 

2. It is unexcelled for heat trans- 
fer efficiency. 


3. Itisunaffected by thermal shock. 


4, It is lightweight, easily installed 
in minimum space. 


FANSTEEL BECAUSE— 


1, Fansteel is the world’s oldest and largest producer of both tantalum metal 
and tantalum equipment. 

2. It is the only supplier of tantalum equipment who performs the entire job— 
produces the metal from ore, engineers the application, designs and builds 
the equipment. 

3. You have the convenience, the familiarity and the economy ofaone-sourcesupply. 

4. You can get immediate delivery from stock on Fansteel Tantalum Bayonet 
Heaters like single tube, 1” diam. x 18” as low as $330.00 and 114” diam. x 30”, 
48” or 60”; three-tube, 14%” diam. x 69” long. Other sizes and special types 
can be made to order on short notice. 


For complete information, contact Chemical Equipment Department, Metals and Fabrication Division. 
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85% in. dia. expansion joint connecting 
quench and pre-quench towers. Pinned struc- 
tural ties permit expansion joint to absorb 
axial and differential vertical movement. 


48 in. dia. expansion joint at compressor 
discharge. Double bellows permit large 
axial movement. Internal sleeve guide pro- 
vides for stability, minimum pressure drop. 


54 in. dia. hinged expansion joints in loop to 
pre-quench tower. They absorb 5% in. vertical 
expansion and 7% in. horizontal expansion 
due to 1200°F temperature in reactor header. 


125 ZALLEA EXPANSION JOINTS, 125 demands for maximum reliability 


Expansion joints, specially engineered and designed by 
Zallea, solve problems of space, heat and flow for Odessa 
Butadiene Co., Odessa, Texas. 


Large-diameter piping (up to 72 in. dia.), with short, straight 
runs and critical flow conditions, posed new design problems. 
High temperature operation (1200°F) required minimum load- 
ing On sensitive equipment. Open-air construction, with few 
load carrying members dictated maximum stability of expan- 
sion joints with minimum use of external guides and anchors 
to support pipe weight and resist wind loading. 


To solve these problems called for a competent, close-working 
team of process, piping and structural engineers from Fluor 
Corp. Ltd., design engineers from Odessa Butadiene Co., and 
application engineers from Zallea. 
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Result: A compact, reliable piping-expansion joint system that 
permitted containment of an efficient, 50,000 ton per year unit 
in an area whose largest dimension is a few hundred feet. 


This is another example of how Zallea experience in handling 
critical, complex Expansion Joint applications can save time 
and money. For more facts, call us . . . or write for catalog 56. 


ZALLEA BROTHERS, Taylor and Locust Sts., Wilmington 99, Del. 


FOR MAXIMUM RELIABILITY 


WORLD'S LARGEST MANUFACTURERS OF EXPANSION JOINTS 


43 





This 36-page booklet newly published by Allegheny 
Ludlum is packed with technical data and authorita- 
tive information on both welded and seamless stain- 
less steel tubing. There are more than 20 tables for 
ready reference and many photographs. 

It will be helpful to design engineers and others in- 
terested in solving the many critical and demanding 
pipe and tubing applications. 


jas7 


on STAINLESS 
STEEL TUBING 


Sent on request 


The booklet contains the best and latest informa- 
tion available on product and design data on the sub- 
ject—the partial contents listed give some idea of its 
scope. You'll want a copy for your files. 

Write for your free copy of Allegheny Stainless Steel 
Tubing, Allegheny Ludlum Steel Corporation, 
Oliver Building, Pittsburgh 22, Pennsylvania. 
Address Dept. CE-5. 


ALLEGHENY LUDLUM 


Export distribution: AIRCO INTERNATIONAL 


EVERY FORM OF STAINLESS... EVERY HELP IN USING IT 
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3 MEN DO WORK OF 4, and 
cut material handling costs 15% 


in switch to Michigan Tractor Shovels 


By equipping standard 16 cu ft Tractor 
Shovels with 4 yd buckets, Growers Fer- 
tilizer Co-operative, Lake Alfred, Florida, 
has cut handling costs 15 per cent. 


Growers’ problem had been a common 
one .. . how to put greater efficiency 
into a system where weighing, mixing, 
and truck loading all were completely 
automatic. Only in such Tractor Shovel 
operations as unloading box cars, stor- 
ing material, and feeding hoppers could 
there be much improvement. 


With this limitation, plant manager 
Ed Shores’ first thought was to get big- 
ger machines. It was about time to trade 
in his four old 15 cu ft Tractor Shovels 
anyhow. But an increase of even one 
size range would keep the Tractor Shov- 
els from readily passing through aisles, 
box car doors, and among some of the 
38 bins (which ranged from 40 to 500 
tons in capacity). 


Then, a different make of Tractor 
Shovel came to mind. This machine—a 
16 cubic ft power shift-torque converter 
Michigan Model 12B—would help 
boost production simply by preventing 


the end-of-shift fatigue that comes from 
constant clutching and declutching. Too, 
its extra cubic foot of capacity could up 
production—though only another 100 
Ibs or so per load. 


That’s when the key idea was born. 
Fertilizer is, after all, a relatively light 
material—the heaviest Growers Co-op 
handles weighs 110 lbs per cu ft. Per- 
haps the Michigan Model 12B could 
swing a bigger bucket, thought Mr. 
Shores. How about the standard Clark- 
built % yarder? Fully heaped, it would 
carry 2230 lbs—470 lbs (27%) more than 
could the 16 ft bucket. Yet, its load 
would be well under rig’s lift-and-carry 
capacity of 3,000 Ibs. And its extra width, 
4 inches, would cause no maneuverabil- 
ity problems. 


A three-day on-the-job trial resulted. 
Michigan and the % yd bucket per- 
formed “‘with highest honors.’’ Loads 
weighed out at 2200 Ibs or better. Each 
40 ton box car was unloaded in about 
1% hours. Feeding the hopper from a 
stockpile 40 feet away, the 12B delivered 
77 tons of fertilizer per 50-minute hour, 


With the fatigue factor reduced, oper- 
ator made more runs in a day. 


Result . . . the Co-op ordered three 
new Michigans to replace the four old 
machines. 


Today, the combination of eliminat- 
ing one Tractor Shovel and getting more 
production from each machine has pro- 
vided the company with an over-all cost 
saving of 15 per cent! Yearly output, 
with only 12 men, is up to 100,000 tons, 
700 grades of fertilizer, per season. 


Perhaps the Model 12B Michigan can 
give you similar economies. Test one in 
your plant for proof—using the size 
bucket, 6 to 27 cubic ft, which best fits 
your material, job conditions, and pro- 
duction needs. Write us to arrange the 
details. 


Michigan is a registered trademark of 


CLARK EQUIPMENT COMPANY 
Construction Machinery Division 


c iq n K 2477 Pipestone Road 


Benton Harbor 10, Michigan 
EQUIPMENT 





In Canada: 
Canadian Clark, Lid. 
$1. Thomas, Ontario 






FILTER PRESS 


“TILTYPE’’ FILTER PRESS We Sell 
CONTINUOUS THICKENER not 
ee 
Ss the Filter 


The Shriver pressure filters 

HORIZONTAL TANK you see here are representative 
of many types we design and 
produce. Nevertheless, the filter 
we may suggest for your needs 
—after careful tests and study— 
may not necessarily be in the 
Shriver line. As a matter of fact, 
manufacturers of other 

types of filters are often 
beneficiaries of our analyses. 

For ours is a scientific, 

practical approach to your 
filtration problem, based on 

a wealth of ideas, talent and 
experience, Recommenda- 

tions are always made in 

your best interest. 

That is why at Shriver’s 

“We sell filtration’ and 

the filter the process calls 

0 ' for then sells itself. 
May we be of 

assistance? 


VERTICAL LEAF FILTE 





ROTARY LEAF 
SRO Gp @malaia 


VERTICAL TANK 
VERTICAL LEAF FILTER 


ENCLOSED TANI 


HORIZONTAL PLATE FILTER’: 


4 of d 


dh ails boii 


Established in 1860 T. SHRIVER & COMPANY, Inc. 


roe tere ot Semerce 802 HAMILTON STREET, HARRISON, N. J. 
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All parts which control action inside are 
located outside—no danger of contamination, 
corrosion or erosion to pneumatic or 
hydraulic equipment, etc. 

Process piping extends through vessel wall— 
door opens without piping disconnection. 
Simple external adjustments of knife, cake, etc. 











Finger-tip double-acting door, automatic 
positioning; effective pressure closure; 
positive locking. 

Built to handle full 150 HP, in high capacity, 
day-in, day-out operation. 


PROVEN PERFORMANCE! 


FOR EXTRA HIGH PURITY AND SOLIDS DRYNESS 


(even on slow draining, compressible fine solids) 


Full hydraulic rotary-action knife unloads 
300-400 Ibs. load in 2-8 seconds with full 
150 HP. 
Six-section knife blade, easily adjustable 
and replaceable by identical sections at 
low cost. 
Full-flow, air operated feed system delivers 
slurry uniformly across full width of basket. 
Multiple rinsing system; disconnect rinse 
tube internally without disturbing external 
piping. 
Large screen area; thin even layer of 
solids under high centrifugal force, gives up 
liquid quickly without compaction. 
Teflon “splash seal” (hidden) prevents 
flow-back of crystals into mother liquor. 
Smooth action cake leveler balances load; 
easily adjustable to control cake thickness. 
Precision drive and bearing assembly; sealed 
housing with pressure lubrication system 
from control cabinet. 
Continuous cyclic operation at full speed, with fully automatic control. Any 
part of the cycle may be adjusted while the machine is in operation. 





Over a dozen C-41 Super-D-Hydrators already are proving them- 
selves profitable workhorses in the deliquefication of such sensitive mate- 
rials as the polyolefins and other hydrocarbons where high purity and 
extreme dryness are the byword. 

In the C-41 you are sure of full power, flexibility, ruggedness, and 
proven performance. Write for Bulletin 1286 for full details. 


| a SELLA RR, PL. Hi Seonrorsrion 


Centrifugal and Process Engineers 
2300 WESTMORELAND STREET / PHILADELPHIA 40, PENNSYLVANIA 
NEW YORK: PITTSBURGH - CLEVELAND DETROIT: CHICAGO- HOUSTON + SAN FRANCISCO+LOS ANGELES- ST. LOUIS» ATLANTA 
Associated Companies and Representatives throughout the World 
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HOW Gigaeteaaes HELPS. 


KEEP YOU IN THE SWIM—The attrac- 

tive swimming pool at the exclusive Palm 

Beach Towers in Florida is among the 

many kept invitingly colorful through the 

use of long-lasting swimming pool paints 

based on Parlon®, Hercules chlorinated 

natural rubber. An indication of the grow- 

ing popularity of swimming pools is found 

in the fact that from 1948 to date private 

pools have grown in number from 2,500 

to more than 170,000. In 1960 alone, 

5,000 contractors, builders and distributors 

will install more than 65,000 new pools. 

aa oy ot The Parlon-based paint for the Palm Beach 
canpmmmmunecacmnsina —————— Towers is a product of John W. Masury 
& Son, Inc., Baltimore. Paint contractor 

for Beach Towers was Henry V. Johnston, 


Inc., of Lake Worth. 


NEW BROOMS SWEEP CLEAN—Milwaukee Dust. IMPROVE FLAVOR—HVP®, Hercules hydrolyzed vegetable protein, and 
less Brush Company’s new “Speed Sweep” factory new HVP-Century are enhancing the natural flavor of many products such as 
brushes, with bristles made of Pro-fax® polypropy!- these beef pies. In soups and gravies, sauces and frozen dishes, the complete 
ene monofilaments, sweep cleaner, faster, and better; line of HVP and other Hercules ingredients for food are finding ever-increas- 
resistant to oils, greases, alkalis and acids, they last ing usage. These include Vicrum® vital wheat gluten, wheat starches, and 


longer than other brushes under hard use. monosodium glutamate. 


HERCULES POWDER COMPANY 


900 Market Street, Wilmington 99, Delaware ‘Dp 4 y ~ os 
Es i= 


CHEMICAL MATERIALS FOR INDUSTRY 
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More efficient CRUSHING AT LOWEST COST for labor, 








power and upkeep with WILLIAMS REVERSIBLE IMPACTOR 


REVERSIBLE ROTATION 


INTERIOR VIEW 


Hammer Helix-Seal Roller Air Vibrating 
Mills Mills Mills Separators Screens 
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For secondary crushing, the economy and high production of a Williams 
Reversible Impactor is unequalled, whether raw material is hard and 
abrasive or soft and friable. Precision control of specified top-size is 
easy, usually in a closed circuit system, from a coarse 2” with minimum 
fines, down to 35 mesh or finer. 


The Impactor has no grates. Material fed into the mill is reduced to 
proper size while rebounding between the whirling hammers and impact 
blocks, until discharged from bottom opening. Grinding or rubbing action 
is eliminated—power, replacement parts and downtime are reduced to a 
minimum. No fine adjustments need be maintained. 


Reversible rotation is a prime feature of the Williams. So is Wide Open 
Accessibility to interior. So are the /nterchangeable Impact Blocks to bal- 
ance wear. So are the many other exclusives that hold cost-per-ton to 
the very lowest. There is a size and model for your exact needs. Write 


for catalog. 





WILLIAMS PATENT CRUSHER AND PULVERIZER CO. 
2706 N. 9th Street ¢ St. Louis 6, Mo. 


Feeders 





Completely 


Flooded 
Disc 
Scrubber 


Removes 
Sub-Micron 
Fumes 


The Research-Cottrell high 
efficiency scrubber uses the unique 
flooded disc principle for removing 
sub-micron fumes in steel-making 
furnaces and chemical processing. 


As shown in the illustration, the 
outstanding feature of this scrubber 
is the simple, adjustable “flooded 
disc.” The flooded disc adjusts for 
maximum cleaning efficiency over 

a wide range of operating conditions. 


* Automatic positioner immediately 
adjusts the disc to meet your varying 


gas and dust control problems. For further 


Research-Cottrell, with over 48 (Mi information, 
; ag write for 


years of industrial gas cleaning ) a ’ 
experience, will be glad to consult Bulletin 110. 
with you on any specific problem. 


Research-Cottrell @ 


RESEARCH-COTTRELL, INC., Main Office and Plant: Bound Brook, N. J. P< 
Representatives in principal cities of U.S. and Canada aeoer 
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2,250,000 Btu/hr vaporizer using Dowtherm at the Dow Corning Corporation. 


PRECISE HIGH TEMPERATURES with COMPLETE SAFETY 
NO open flame and NO high pressure steam 


In the process industries, obtaining high temperatures 
without undesirable side effects is a year-round prob- 
lem. Direct heating with an open flame or heating with 
high pressure steam often creates fire or explosion 
hazards. And where precise temperature control is 
important, they may also result in control difficulties 
and cost problems. 

The answer to these problems is an FW high- 
temperature low-pressure vaporizer. FW has been 
designing and building them for 26 years and in that 
time has installed more than 700 organic process 
heating systems. Individual units range from 44,500 
to 50,000,000 Btu/hr and operate at temperatures 
from 350 to 750 F at pressures from 1 to 113 psi. 

If you have process heating problems, remember 
that only Foster Wheeler does the complete job. 


The design of your entire heating system is analyzed 
to make sure that the application, piping arrange- 
ment, and thermal design are correct. And FW not 
only designs and builds the vaporizer, but also installs 
the unit and places it in service at top efficiency. In 
addition, FW engineers are available to work with 
your consultants and engineers to solve future prob- 
lems concerned with process changes, relocation of 
equipment, and plant expansion. 

For your high-temperature low-pressure heating 
problems draw on Foster Wheeler’s long and varied 
experience with vaporizers and process facilities. 
Many of the outstanding process companies have 
done so. . . repeatedly. Write for Bulletin ID-54-5. 
Foster Wheeler Corporation, 666 Fifth Ave., New 
York 19, N.Y. 


Heat Engineered products, plants and processes . . . for the world’s petroleum, process and power industries. 


FOSTER () WHEELER 


NEW YORK LONDON 
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PARIS 


ST. CATHARINES, ONT. 





SUN SHIP 
built ‘em 
ar... 


Our reputation as ‘‘master builders for land and 
sea” is based on 44 years’ service to the oil- 
refining, chemical and other industries. 
Frequently we are called upon to produce com- 
ponents for the building of large plants. Our 
manufacturing and fabricating skills, our under- 
standing of industry’s problems are reflected in 
the variety of equipment we build, like the 
fractionating towers and special pressure vessel 
shown here. 

In our complete, modern shops we build and 
deliver what’s needed in many fieldls. Our special 
Alloy Products Shop, for examp.e, is equipped 
to produce medium and heavy stainless alloy and 
aluminum products for industry. 

Building for land » Pressure vessels * Fractionating towers ° Stills 
and tanks * Condensers and similar equipment 
¢ Special machinery ¢ Plate work, etc. 

Building for sea + Dry cargo ships * Tankers * Marine repairs 
¢ Dredges * Ferries * Marine engines * Marine 
machinery. 


Sun Ship does a big job for many companies, and can do the same for you. 


~~ 


SHIPBUILDING &€ DRY DOCK COMPANY 


ON THE DELAWARE « SINCE 1916 + CHESTER, PA. 
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“Buy the best... 
your supplier has 


ACF lubricated Plug Valves are 
available in rectangular, round, 
diamond and V ports; venturi, 
multiport and steam - jacketed 
models. 

Materials: steel, semi-steel, Ni- 
resist, carbon steel, bronze, 
aluminum. 


Sizes: 2" through 30”. 


Working Pressures: 125 through 
800 pounds. 





aCf. 


Lubricated Plug Valves 


You'll get top performance from ACF valves. They seal tight, 
service quickly and fit into the smallest possible space. 

Both rectangular and round port valves provide through-con- 
duit flow with minimum turbulence, minimum pressure drop. The 
cylindrical plug can’t stick or wedge — operates with an easy 
quarter-turn. 

Next time — and every time — ask for ACF! Available from 
leading suppliers everywhere. 


WRITE FOR CATALOG 400 


pivision or QCf inoustries 


INCORPORATED 
P.O BOX 2117, HOUSTON, TEXAS 


THIS 1S THE YARWAY STEAM TRAP 
THAT GIVES AN EASTERN 
RUBBER PROCESSOR... THESE BENEFITS 


MORE UNIFORM HEAT ON PLATENS 
IMPROVED QUALITY OF PRODUCT 
LOWER STEAM CONSUMPTION 
REDUCED MAINTENANCE 


THE YARWAY No. 30 WILL GIVE YOU ALL 
THESE ADVANTAGES —AND MORE! FOR EXAMPLE: 


ECONOMY OF OPERATION ON LIGHT LOADS 


oser yndensate controi—opens wide t 


oses. immediately on steam 


LONGER SERVICE LIFE 
Lever action reduces impa 


onger |i! 


LOWER MAINTENANCE 
Only Yarway offers an Impulse Trap with renewable se 


replaced without removing the trap from the line 


Prove it to yourself TU a 
No. 30’s are stocked and sold by 270 Industrial Distributors. Ask yours to 


arrange a free 90-day trial or write 


100 Mermaid Ave., Philadelphia 18, P 
, A MARK OF QUALITY 
IN STEAM ENGINEERING 
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1050 G.P.M. Deming Rotary Pumps for CROSS SECTION 
down to general industrial use are avail- OF INTERNAL GEAR 
1% G.PM. able in sizes ranging from 3%” ee 
through 8”, for pressures to 200 

Ibs. and with capacities from 


1.5 G.RM. to 1050 G.P.M. 
D = IVI i N G Ideally neg for handling sol- 
rR O TA RY vents, fuel oils, lubricating oils, 


chemicals, alkalies, etc., the 


G al A ee Deming Rotary line can provide 
ims U iVi jal Ss the most efficient pump for your 
particular application. 
for Water-thin 
through 
High-Viscosity Liquids 
as well as 
Semi-Fluids 


capacities 


Gentlemen: Please send me complete information on Deming Rotary Gear Pumps. 
NAME 
ADDRESS 


city $$$ $$ $$$ $$ ZON E-—__ STATE 


The DEMING Co. 


587 BROADWAY « SALEM, OHIO 


Ww 
Ww 
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SILICONE NEWS from Dow Corning 


Costs Go Down with Foam 


Silicone Defoamer Beats Down Foam 
...Defeats High Maintenance Cost 


The chief engineer of a southern chemical plant periodically met real 
bugbears—foam boil-overs in a methanol-wood oil fractional distillation 
system. Such occurences meant shutting down the still, while over 600 
man hours were spent putting the unit back in condition. 


That was before testing silicone defoamers. Now, foam’s completely elimi- 
nated simply by adding only 5 parts per million of Dow Corning Anti- 
foam A. Boil-over clean-up man hours are nil. The chief engineer cham- 
pions this silicone defoamer as the most effective system — says, “Without 
it, I'd simply go crazy.” 


If foam is fouling up your processing, putting you behind schedule and 
leaving you with too high a ratio of waste material, chances are you can 
lick foam once and for all — realize noteworthy savings through the 
use of Dow Corning silicone defoamers. Easy to use and economical, these 
silicone defoamers are widely used to overcome foam problems in process- 
ing varnish, paints, adhesives, asphalt, textile dyes, petrochemicals, foods 
and many other products. 


Your nearest Dow Corning office is the 
number one source for information 
and technical service on silicones. 


IN VARNISH COOKING 


Job-proved as fastest and most effective for 
all processing operations, Dow Corning 
silicone defoamers are available in differ- 
ent forms for different systems. Why not 
make tests on the materials that are giving 
you foam problems? 


A generous trial sample is yours for the 
asking. Write for this FREE SAMPLE, 
giving an indication of your problem and 
the type of system — oil, aqueous, non- 
aqueous, food product or other. Address 


Dept. 2605 for prompt reply. 


os eee 
FAST DISPERSING, FAST ACTING 


Dow Corning CORPORATION 


ATLANTA BOSTON CHICAGO CLEVELAND 


MIDLAND. MICHIGAN 


DALLAS LOS ANGELES NEW YORK WASHINGTON, D.C 
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READY UNITS 


V-belt driven 


“Packaged” fans . . . ready-te 
run units for supply and exhaust — 
jobs ranging to 25,000 CFM. 
Adjustable in-the-field to 8 dis- 
charge directions. Available for | : 
ths celine ahd bniloaee nanan: $8 CLARAGE FAN CO., 619 Porter St., Kalamazoo, Mich. 
tions. Send for 36-page catalog Please send your Ready Unit Catalog 517. 
containing complete information 
or contact nearest Clarage sales 
engineering office. COMPANY _ 


NAME 








ADDRESS 








Dependable equipment for making air your servant 


CLARAGE FAN COMPANY 


Kalamazoo, Michigan 
SALES ENGINEERING OFFICES IN ALL PRINCIPAL CITIES @ IN CANADA: Canada Fans, Ltd., 4285 Richelieu St., Montreal 
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aeiiedse hit 
locations... 





COMBINATION 
STARTERS IN 
SPIN-TYPE 
ENCLOSURES 


Here's Allen-Bradley’s Bulletin 713 combination 

starter with circuit breaker-—featuring conveniently 

removable spin-type cover and base—for use in 

hazardous gas and dust locations. Inside you'll find Cur 8 Baciocute 

the time-tested A-B Bulletin 709 solenoid starter. Senta Meee detinatien 


The consistent reliability of Allen-Bradley sole- starter. Screw-type cover and base A-B Bulletin 713 
noid starters is a result of their design simplicity. permit quick access to the starter Combination Starter 
With only ONE moving part, there's virtually noth- or she circuit breaker. 
ing to go wrong—this is your assurance of millions 
of trouble free operations. In addition, the double 
break, silver alloy contacts are a/ways in perfect 
operating condition—and remain so with no serv- 
ice attention. Also, all A-B starters have two 
permanently accurate thermal relays that protect 
motors against dangerous overloads. The reliabil- 
ity of these relays is not affected by atmospheric 
conditions or the length of time in service. NEMA 4 NEMA 7 NEMA 9 


P : . : : Watertight Hazardous Corrosive Hazardous 
To insure maximum production with minimum Weatherproof Gai bination shamidaes Ges Gaak Locoiloens 


maintenance, insist on Allen-Bradley quality motor 
. “ . > These enclosures remain available. Because of the trouble free opera- 
control. Please write for full information. tion of Allen-Bradley control, bolted covers are not a problem. 


Allen-Bradley Co., 1337 S. First St., Milwaukee 4, Wis. In Canada: Allen-Bradley Canada Ltd., Galt, Ont. 


Quality 


ALLEN-BRADLEY “«" 


‘Orovanamey! 
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HOW ARMCO 17-4 PH STAINLESS STEEL 
SOLVES TROUBLESOME VALVE PROBLEMS 


Provides combination of properties that minimize galling, abrasive wear, erosion and corrosion at low cost 


Armco 17-4 PH Stainless Steel eliminates troublesome and 
costly valve maintenance because it has high hardness and 
strength to 900F, plus good corrosion resistance. It com- 
bines the mechanical properties of the hardenable stainless 
steels with corrosion resistance comparable to 18-8. 


Mechanical Properties (Typical) 
Ultimate tensile strength 
Tensile yield strength. . 185,000 psi 
Endurance limit, 107 cycles 90,000 psi 
Hardness, Rockwell C-44 

Corrosion Resistance — Superior to all the standard harden- 

able stainless grades. Laboratory and service experience 

demonstrate durability similar to Type 304. Good resistance 
to erosion-corrosion. For specific data, see “Observation on 

Corrosion Resistance of High Strength Stainless Steels,” 

John Halbig and O. B. Ellis. (Corrosion, August, 1958.) 

Fabricating Properties — Armco 17-4 PH, available in bars 

and billets, can be readily machined, welded, forged and cast. 

Single low temperature heat treatment is simple. 


200,000 psi 


This special precipitation-hardening Armco Stainless Steel 
is used in many kinds of valves for stems, guide bushings, 
plugs, balls, wedges, discs, bolts and trim. For the valves you 
make or use, take advantage of the economy and better 
performance possible with Armco 17-4 PH Stainless Steel. 
For more data and a copy of the new booklet, “How 
Armco Stainless Steels Serve the Petrochemical Industry,” 
call your Armco Stainless Steel Distributor or mail us the 
coupon, 


ARMCO STEEL CORPORATION, 1890 Curtis Street, Middletown, Ohio 
Send me [_] your new booklet, “How Armco Stainless Steels Serve 
the Petrochemical Industry” 
_] More information on Armco 17-4 PH Stainless Steel for 


these applications 





NAME 





COMPANY ____.__ 





STREEV........... 








ARMCO STEEL 





Armco Division + Sheffield Division » The National Supply Company + Armco Drainage & 
Metal Products, Inc. * The Armco International Corporation * Union Wire Rope Corporation 
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HERE’S WHY: 


@ Takes any standard DC transmission input 
signals, e. g. 1-5 ma, 4-20 ma, 10-50 ma. 

@ Linear signal is recorded on rectilinear co- 
ordinates, reading left to right. Hundreds of 
standard charts. . 

e Uses DC voltages, minus 0.5 to +0.5, 0 to 1, 
0.25 to 1.25 v. or any other DC voltage that can 
work into an impedance of 20,000 ohms per volt. 
@ Standard accuracy 0.5%. Optional, 0.25%. 
Accuracy unaffected by line voltage changes 
+10%. 

@ Threshold sensitivity 0.1%. 

@ Speed of response excellent—full scale 

travel in less than 34 second. 

e@ Recorder pen can be quickly calibrated with- 
out even unplugging recorder slide. 


iluttiontiatl 


fe ull lui 


iti 


i 


¥. 


FPL Rb A Pe: PRL Ra PPP PPL 8 





ema MM AMM 


9. 


All these advantages are made possible by use of an 
actual true 2-phase servo motor, coupled with a 
high-gain transistorized amplifier, standardized 

by Zener Diode voltage reference. 





Optional Features Available . . . 


Available as a recording (700J) or indicating 
(701J-704R) control station, it also gives you © Heavy-duty alarm contacts, 5 amps, 120 ¥. AC 
these features: fastest response; bumpless capaci- : ; a “e : ‘ 
tor gain switching; automatic stabilization during " 2-speed chart drive with flip of a switch. finy 
transfer; widest range of adjustments; multiple Commpinanict of 2, 4, 6, 9, 12, 15, 18 and 30’ per hr.; 
valve operation; elimination of overpeaking. 1, a 6 kei ae es ge 
: @ Retransmitting slide wire. (eg. for multiplication, 

Team up the 700J or 701J with a Taylor elec- : 
tronic nto 3 for viet i se or so oe eprtaction.) 
differential pressure. e Will handle mv signals, 0-3 to 0-50, with 700T 

: : Pre-Amplifier. 
Ask your Taylor Field Engineer for full details, 63h he: Addai Dhitic wear cane, 
or write for Catalog 98335. Taylor Instrument 
Companies, Rochester, N. Y., or Toronto, Ont. 


Taylor Lustruments MEAN facviiinaie FIRST 


May 16, 1960—-CuEemicaL ENGINEERING 























Rotovalve unit for 2700-psi, 1050 F service. 


A must for nuclear reactor service... valves that 


seat tighter with use 


Rotovalve units accurately control or shut off in high- 
temperature, high-pressure reactor applications, Units feature 
lantern ring with double packing, pressurized with the line 
fluid or purged to a bleed tank at lantern ring. 

One example of current manufacturing is a 10-inch Roto- 
valve unit for operation at 2500 psi, 2500 F. Also being en- 
gineered is a 12-inch size for service at 4000 psi, 4000 F. 
Still another type combines a pair of valves within a single 
housing for use on dual, concentric pipes. Inner pipe carries 
1400 F COs: to reactor; outer, 700 F CO2 away from reactor. 

Your Allis-Chalmers representative can arrange reactor 
valving engineered to your specific requirements. He also 
supplies a complete line of butterfly valves, including models 
for air-lock valving. Contact him for detailed information, or 
write Allis-Chalmers, Milwaukee 1, Wisconsin. 


Rotovalve is an Allis-Chalmers trademark. 
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Duplex Rotovalve unit features a single operator — controls 
1200-psi, 600 F steam, or 1500-psi, 300 F air. Operator ailows 
both valves to open simultaneously, or one to open while the 
other closes. Saves space vital where entire reactor unit must 
be enclosed in radiation-proof structure. 
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LOUISVILLE 
EVAPORATOR 


EXTRACT OUT 
ar 
— 











LOUISVILLE 
“C.S.” DESOLVENTIZER 


SDY 


A new concept for evaluation and control of Equipment and 
Process Performance 


General American’s wide diversification permits the design 
of equipment for controlled performance and process in 
transport. This diversification plus specialized experience 
and extensive laboratory facilities assures you of correct 
equipment constructior. and maximum utilization of auto- 
mated systems. 

Our engineers, with their broad experience in equip- 
ment and process specialties, are ready to work with yours 


to provide any of the listed equipment and systems, and 
to install them anywhere in the world. 

Unified responsibility as provided by General American 
means greater efficiency, fewer complaints, improved co- 
ordination and far less down-time than you can possibly 
get when your equipment is furnished by a variety of 
suppliers. 


Process Equipment Division 


GENERAL AMERICAN TRANSPORTATION CORPORATION 


135 South LaSalle Street 
Chicago 3, Illinois 
Offices in principal cities 





LOUISVILLE PROCESS EQUIPMENT—TURBO-MIXER—TRAYLOR ENGINEERING—FULLER COMPANY—DRACCO 
DIVISION—SUTORBILT—KANIGEN CHEMICAL PLATING—PLATE & WELDING—WIGGINS CONSERVATION 
STRUCTURES—FIELD ERECTION DIVISION—blowers * compressors * conservation systems * conveying systems * coolers ¢ 
crushers * cryogenic equipment ¢ crystallizers * dewatering presses * dryers * dust control equipment * evaporators ¢ extraction equip- 
ment * fans * fractionating columns * gas absorbers * gasholders * mixers * preheaters * pressure vessels * pumps (gas and vacuum) * rock 
product processing equipment * storage tanks (floating, fixed and lifter roofs) 
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Performance records climb SIX TIMES 
with new AFCO “Feutron” cartridge! 


This sensational new filter cartridge can out-perform your present cartridges 
six times over. An exclusive construction plus precision-controlled materials 
make the important difference. 

The AFCO ‘“‘Feutron” cartridge is manufactured, from all-new, custom 
engineered fibers of consistent denier, to a controlled, consistent density and 
texture. This means top efficiency, performance economy and uniform parti- 
cle retention in filtering impurities from all types of liquids and gases. 

Faster flow . . . higher solids capacity . . . and dependable uniformity in the 
filtrate add up to a 600% improvement, on a capacity basis, over previous 
filter cartridge performance. 

We can supply AFCO “‘Feutron”’ filter cartridges to fit your present equip- 
ment exactly. A letter from you will bring full technical information by 
return mail. : OVER 60 YEARS OF FILTRATION EXPERIENCE 
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Daal 


BLATECOIL 
and Jt 


Consistent, Quality 
Stainless 
WT 1} steel 


Ri 





Maintaining a constant temperature of 70 to 72° F in a 16%4% sulfuric acid 
solution is an ideal application for Platecoil...typical of many engineered by 
Tranter Manufacturing inc., Lansing, Michigan. : 


Corrosive environments dictate the use of stainless steel, Tranter’s rigid produc- 
tion requirements dictate the use of J&L Consistent Quality stainless steel. 


Why J&L? Here’s the reason given by Mr. M. C. Nolen, Tranter Purchasing Agent: 
“Tranter uses J&L stainless because of its uniform quality. It takes all the 


headaches out of raw materials and makes our job a matter of just processing 
this superior product.” 


SK Plants and Service Centers: STAI Ni LE Ss 


Los Angeles « Kenilworth (N. J.) *« Youngstown « Louisville (Ohio) « Indianapolis « Detroit SHEET ¢ STRIP ¢ BAR + WIRE 


Jones & Laughlin Stee! Corporation - STAINLESS and STRIP DIVISION - DETROIT 34 





ms ECa Mi For A COMPLETE LINE 
OF SYNCHRONOUS MOTOR STARTERS! 


FOR ALL LOW VOLTAGES 
AND FOR 2200-4800 VOLT 


POWER SYSTEMS! | 1 @ LOW VOLTAGE 
Air-Break 


Here’s Why ECa.M Pushbutton 
Automatic Starters 
Do The Job Better... 


Complete protection during start- 
ing, acceleration and while running 
at synchronous speed. 


Motor pulls into step without de- 
lay because field is applied under 
best conditions for synchronization. 


Automatic field removal and re- 
synchronization allow motor to 
accelerate and re-synchronize after 
voltage dip or momentary overload. 


Easily installed because all internal 
wiring is complete. 


Full or reduced voltage starting 
All high voltage starters available 
in 3 ratings: (2) 50,000 KVA (certi- 
fied) interrupting capacity—( 2) with 
power-type, current-limiting fuses - ee. alice HIGH VOLTAGE 
—(3) VALIMITOR® (volt-ampere-limi- a * Air-Break 
tor), the bus may be ofunlimited KVA. 





HIGH VOLTAGE 


Write for Bulletins Oil-Break 


8200 and 8820 





SQUARE J) COMPANY 


EC&M DIVISION « CLEVELAND 28, OHIO 


wherever electricity is distributed and controlled 
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BEFORE AFTER 


Specially designed and tailored Glas-Col 


Mockup of large stainless steel valve. 
heating mantle in place on valve. 


Glas-Col tailors special heating mantles 
for complicated applications 


PROBLEM: a processing plant desired to obtain an extremely 
high vacuum within a large valve similar to the mockup shown 
above. Heat was required to remove adsorbed moisture from 
the inner surface of the valve. 


SOLUTION: The processor built a mockup of the valve and 
shipped it to Glas-Col Apparatus Company. Glas-Col engi- 
neers designed and tailored a special 650°C electric heating 
mantle for the valve. 


RESULT: The high vacuum was obtained with no difficulty 
whatsoever. 


If you have a heating problem that calls for a heating mantle of unusual 
design and shape, call on Glas-Col . . Glas-Col has tailored thousands of 
special mantles. Glas-Col Apparatus Company, Dept. CR, 711 Hulman Street, 
Terre Haute, Indiana. 


Here are other specially tailored 
Glas-Col heating mantles of unusual shape: 


Trademark Registered 
U.S. Patent Office 


U.S. Patents . . 
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Allied Chemical Corporation* Cuts Eye Accidents 85% 
Saves Eyes, Lowers Costs with AO Protection Program 


(*Plastics and Coal Chemicals Division, Frankford Plant, Philadelphia, Penna.) 


When a company or plant can cut 
reportable eye injuries by 85% in 10 
years (1948-1958) it wins in many 
ways. Because eye injuries average 
$432 in cost for compensation alone 
(Source: National Safety Council), a 
company lowers operating costs sig- 
nificantly. Annual savings well up in 


five figures are common. Add to these 
the savings in first aid, hospital and 
medical care and in the “hidden 
costs’”’** which are considerable. 
What’s the cost of protection? 
$2.65 is the average price of safety 
glasses. Put them on 1,000 production 
workers, for example for $2,650. Pre- 


vent just 10 eye accidents (savings in 
compensation alone, $4,320). Net 
savings, $1,670. An AO Eye Protec- 
tion Program featuring the right 
safety standard frames and lenses for 
man and job is an investment with 
built-in savings. Write for new book- 
let, “Eyes Are Expensive Targets.”’ 


**T dle equipment charges, lowered production quality, increased spoilage, etc. 








} 


Always insist on A) Trademarked Safety Products 





\merican & Optical 


SAFETY PROT 


SOUTHER 





UCTS DIVISION 
OGE, MASSACHUSETTS 


Be Safe For Sure — With AO SURE-GUARD Products 
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RODNEY HUNT MACHINE CO., Process Equipment Division, 


10 VALE STREET, ORANGE, MASS. 





RODNEY HUNT PROCESSORS THE KEY TO 
SUCCESSFUL PRODUCTION IN MANY APPLICATIONS 


Rodney Hunt Turba-Film® Processors have proven to be extremely versatile not only in 
the range of industries and products they serve, but also in the different kinds of processes 
they perform. Processors of chemicals, petroleum, pharmaceuticals, food and many other 
products have found in the Turba-Film Processor the key to successful production. These 
mechanically aided thin-film processors assure closely controlled uniformity of product in 


IN CHEMICALS... 


Nearly a quarter of a million pounds of 
high-grade urea are processed daily by this 
Rodney Hunt Turba-Film Processor. In this 
process many important advantages are 
demonstrated by the Turba-Film Processor 
over conventional equipment. The product 
is processed under vacuum without the ex- 
cessively high temperatures that would 
otherwise cause degradation of the urea. 
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processes such as: concentration . . . deaera- 
tion . . . distillation . . . steam distillation . . . 
deodorization . . . liqui-solids . . . desolventi- 
zation . . . and homogenization. 

In one pass—continuously and rapidly—the 
Rodney Hunt Turba-Film Processor pro- 
vides heat and mass transfer for processing 
liquids and slurries. Since product quality 
can be checked continuously, production 
errors and costly re-runs of reject material 
are eliminated. 


On this page are illustrated three typical 
installations of Rodney Hunt Turba-Film 
Processors: in chemicals . . . in petroleum 
.-.and in pharmaceuticals. At the right are 
some of the major American manufacturers 
who are using the Rodney Hunt Turba- 
Film Processor to help solve complex proc- 
essing problems. 


IN PETROLEUM... 


At a refinery on the West Coast, the prob- 
lem of scale formation during a process of 
dehydrating a special lubricant with con- 
ventional equipment was so acute that 
downtime for cleaning made the operation 
uneconomical. The Turba-Film Processor 
proved not only to be the answer to this 
scale formation problem but also reduced 
the moisture content to meet the company’s 
exacting requirements. 


SOME WELL-KNOWN COMPANIES 
USING TURBA-FILM PROCESSORS 


Allied Chemical & Dye Corp. 

American Cyanamid Company 

B. F. Goodrich 

Celanese Corporation of America 

Colgate-Palmolive Company 

Continental Oil Company 

Eastman Kodak Company 

Esso Standard Oil Company 

Firestone Tire & Rubber Company 

General Aniline & Film Corp. 

General Foods 

Goodyear Tire and Rubber Company 

Hercules Powder 

Hoffman-LaRoche 

H. J. Heinz Company 

Minnesota Mining & Manufacturing 
Company 

Monsanto Chemical Company 

Olin Mathieson Chemical Corp. 

Proctor & Gamble 

Shell Chemical Corporation 

Shell Oil Company 

Sohio Petrochemical Company 

Standard Brands, Ltd. 

Swift & Company 

United States Rubber Company 

Union Carbide & Carbon Corp. 


IN PHARMACEUTICALS... 


One of the Turba-Film Processors in this 
pharmaceutical plant is used in the recovery 
of chloroform from a compound in which 
it is used as the solvent. In this operation, 
volume reduction of the solution is 35 to 1 
on the first pass and 15 to 1 on the second. 
The Turba-Film Processor has converted 
the process from a batch to a semi-continu- 
ous operation, thereby reducing cycle time 
and increasing concentration and yield. 
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Badische Anilin & Soda Fab- 
rik may be first non-U. S. 
firm to control a commer- 
cial chemical process with 
a computer, CE learns. 
Company has bought 
Thompson - Ramo - Wool- 
dridge RW-300 digital 
computer. Process to be 
controlled is undisclosed. 


Union Oil of Calif. concludes, 
after 3-yr. pilot study, that 
extraction of oil from 
shale is uneconomic be- 
cause of “depressed price 
of crude oil and tax pic- 
ture.” Technically, Union’s 
process (Chem. Eng., Sept. 
1957, p. 146) reportedly 
has proved a success. Firm 
is dismantling 300-ton/day 
plant but will retain its 
55,000 acres of shale lands 
in Colorado in event eco- 
nomic situation improves. 


Sovereign Steel reportedly 
plans to build 1,000-ton/ 
day steel mill at Palestine, 
Tex., using Strategic-Udy 
direct ore-reduction proc- 
ess. Two other such plants 
may also be built in Mex- 
ico by firm. 


Tetramethyl lead goes commercial 


Tetramethyl lead has gone commercial. 
All Standard Oil of California gas stations in 
western U. S. and Canada began, on April 25, 
blending *TML in the three gasoline grades 
they market along with the conventional anti- 
knock agent, tetraethyl lead. Where are they 
getting that much TML? From Ethyl Corp., 
which last month brought on stream a full- 
scale, $330,000 TML plant at Baton Rouge, La. 

Currently Ethyl is the sole commercial 
producer and Cal Standard the sole user of 
TML. But other firms, on both sides of the 
marketing table, have expressed more than 
passing interest in the new anti-knock com- 
pound. For example, on the user side, Socony 
Mobil is investigating potential of TML, has 
patent applications filed on its use in highly 
aromatic gasoline (Chementator, Feb. 22, p. 
56). And on the producer side, Du Pont has a 
TML plant under construction at Deepwater, 
N. J., is known to have supplied experimental 
quantities of material to Cal Standard when 
that company was running its original tests 
on TML use. 

Expecting such activity to start stepping 
up, industry observers are now predicting that 
within five years some 50% of gasoline 
marketed in U.S. will contain TML. And they 
expect, by 1963, all gasoline marketed in 
Europe to be so blended. 

In support of this sort of forecasting 
stands the fact that TML is a more effective 
and more ‘economical anti-knock agent than 
TEL for the high-octane, highly aromatic 
(catalytically reformed) gasolines needed for 
today’s high-compression automobile engines. 
Reports Cal Standard, “Direct replacement of 
TEL by TML on an equivalent lead concentra- 
tion basis raises road octane quality of high- 
octane premium gasolines one to two octane 
numbers.” 

Furthermore, TML blending doesn’t cost 
more, and eventually will cost less than TEL 
blending. This, despite the fact that TML on 
a “per pound” basis is currently priced higher 











adds greater value to 
CROUSE /HINDS 
EV Series explosion-proof 
lighting fixtures 


Now, at no extra cost to you, this new 
Crouse-Hinds Prismatic Globe reduces 
troublesome glare while increasing 
“seeing” brightness. Provides more 
efficient working light, by softening and 
distributing the light evenly — without 
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than TEL. Reason: It takes only 2.05 cc. of 
TML to get the same weight of lead as 3.0 cc. 
of TEL. And to boost octane rating of gasoline 
the extra 1-2 numbers that’s possible with 
TML, either expensive processing such as 
isomerization or more TEL would be required. 
On top of this, there’s the promise that the 
per pound price of TML will come down as 
demand rises. 

Then, importantly, Cal Standard declares 
that TML, from a lead toxicity standpoint, is 
just as safe as TEL. This has been demon- 
strated to the satisfaction of the Surgeon 
General of the U. S., the company reports. 


Data, job for swirl-flow exchanger 


Now available: Solid data, gathered on 
fullscale equipment, that indisputably demon- 
strates the superior heat fluxes possible with 
the swirl (vortex)-flow technique of heat 
transfer (Chementator, Jan. 13, 1958, p. 78): 


{Burnout heat flux, million Btu./(hr.) (ft.)? 
40 














— 
Straight flow 


— a 
L},/D; Ratios 
@8.2 
| 385 
| 4 20.8 











| 2 
Pumping power, fluid hp. 


Thanks to these data, the swirl-flow heat 
exchange principle is now in for its first com- 
mercial tryout. (CE learns that Oak Ridge 
National Laboratory plans to install a swirl- 
flow exchanger in its upcoming, $12-million 
isotopes reactor slated to be in operation in 
1962. Design of the unit will be based on data 
developed by ORNL researchers W. L. Gambill 
and N. D. Greene, pioneers of the swirl-flow 
concept. 

Data were gathered on a.c. electrically 
heated, 0.18-in. I.D. nickel tubes. In one set 
of tests, room-temperature water was pumped 
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through the tubes in a straight-flow pattern; 
in second set, a swirl generator consisting of 
twisted Inconel tapes sent water through 
tubes in a vortex-flow pattern. In each set, 
length of tube heated (indicated on chart by 
ratio of heated tube length to tube inside 
diameter, Lh/Di) was varied. Result: Burnout 
heat fluxes, at same pumping power and Lh/Di, 
proved to be 1.6-2.4-times greater in case of 
swirl flow. 

These data mesh neatly with needs of 
ORNL’s isotopes reactor. Seeking maximum 
isotope production, ORNL will operate its new 
reactor at exceptionally high-neutron fluxes. 
This imposes a wickedly high heat-load on 
reactor’s coolant system. By passing coolant 
through reactor core in a swirl-flow pattern, 
high-heat load can be handled in compact 
equipment. For example, Gambill notes, a 1-ft.- 
dia. by 1-ft.-high exchanger containing closely 
packed bundle of 14-in.-dia. tubes could trans- 
fer heat at rate of 570 megawatts /cu. ft. 


Sequel: Pilot plant will run itself 


On what is becoming a familiar trip, an- 
other computer-controlled process system hit 
the road from West to East at the end of 
March. Delivered to Esso Research & Engi- 
neering at Florham Park, N. J., by Consoli- 
dated Systems Corp.: the oft-heralded $250,- 
000 computer-controlled pilot plant (Chemen- 
tator, Mar. 10, 1958, p. 74). 

Tests at the California vendor’s quarters 
confirmed before shipment that nearly all 
operation was in order. For final acceptance 
of unit, only a process chromatograph had to 
perform satisfactorily after reassembly at 
Esso’s facility. Criteria for acceptability 
mainly involved determination of satisfactory 
material balances by measurement of process 
variables and computation. 

Now the pilot plant—whose bench-scale 
throughput tests catalyst life rather than 
scaleup procedure—has been put to work for 
examination of automation concepts employed 
in the control system and evaluation (initially) 
of catalytic reformer catalysts. Harvest of 
money-saving process improvements and new 
design ideas is expected to provide payout. 

Although investment has exceeded ex- 
pectations (for example, maintenance will re- 
ceive more attention to assure successful 
long-run operation), savings of $142,000/yr. 


(Continued on page 74) 











The use of 299 tons of USS “T-1" Steel in these two Hortonspheres saved 216 tons of carbon steel and 42% in shipping costs. Designed and erected by 
Chicago Bridge & Iron Company for storing propane gas in Venezuela. These tanks were designed to the old code limits, but under the new code limits 
they could have been made up to 9.5% lighter. 
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Revisions in case 1204-4 of the ASME Code 
for boilers and pressure vessels increase 
maximum allowable stress value to 28,750 
psi for ‘‘T-1’’ Steel. This permits further 
reductions in weight up to 9.5%. 


even more with (ss) "T-1” Steel 


The new figure of 28,750 psi represents an increase 
of 9.5% over the previous maximum allowable stress 
value of 26,250 psi which applied to USS “T-1” 
Constructional Alloy Steel used in pressure vessels. 
This means that USS ‘“‘T-1” Steel can be used to 
reduce weight even more than it did before in sta- 
tionary vessels or truck tanks. 

The steel frequently used in welded, unfired pres- 

sure vessels is ASTM A-285-Grade C. This steel can 
be used with a maximum allowable design stress of 
13,750 psi. From this, you can see that the allowable 
stress for ‘“T-1’’ Steel is 2.1 times greater. To put it 
another way, plates of ‘“T-1”’ Steel in a pressure vessel 
need be only half the thickness of A-285-C plates to 
withstand the same stress. 
15% overall savings possible with ‘‘T-1’’ Steel 
USS “*T-1” Steel permits a 50% reduction in the 
amount of steel used in the vessel; this results in 
large savings in the cost of structural supports and 
foundations, welding, freight, handling costs and the 
elimination of stress relieving costs. 


In a recent design, pressure vessels designed of both 
A-285-C steel and ‘‘T-1” revealed the following cost 
analysis: 
Use of “T-1" 

Weight of steel saved 50% 
Cost of steel. ...only 20% more 
Fabrication cost saved 40% 

; .. saved 50% 
Amount weiding wire.................... .saved 60% 
ee Cig aN dic cox cks v4 ct gneace 15% cheaper overall 


These savings, plus USS ‘““T-1”’ Steel’s unique com- 
bination of toughness at low temperatures, high 
strength at elevated temperatures, and weldability, 
offer the pressure vessel designer the only material 
of this high strength level possessing a// the qualities 
so important in the pressure vessel field. 

For more information, write United States Steel, 


525 William Penn Place, Pittsburgh 30, Pennsylvania. 
USS and “‘T-1”’ are registered trademarks 


United States Stee! Corporation — Pittsburgh 
Columbia-Geneva Steel — San Francisco 

National Tube Division — Pittsburgh 

Tennessee Coal & iron—Fairfield, Alabama 

United States Stee! Supply — Stee! Service Centers 
United States Stee! Export Company 


United States Steel 
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should still make economics attractive, Esso 
feels. And Esso engineers, adopting a realistic 
approach, expect to learn more about basic 
problems of computer control—particularly 
primary measurement and process design. 


Canada-U. S. chemical pipeline planned 


Chemical process industries, especially 
those clustered in the Great Lakes area, may 
be in for a hefty new source of raw materials 
if the ambitious plans of a Canadian firm, 
Pembina Pipeline Ltd. (Calgary, Alta.), ma- 
terialize. For that company has a $150-million 
project on the drawing boards that’s designed 
to carry the huge surplus of hydrocarbons and 
sulfur from the gas wells of western Canada 
to a deepwater port on Lake Michigan (e.g., 
Chicago). 

Right now Pembina is arranging financ- 
ing, contacting potential customers and seek- 
ing the U. S. and Canadian government 
approvals needed for the deal. Too, company 
has formed a U. S. subsidiary, Dakota-Eastern 
Pipeline Ltd., to handle the U. S. end of the 
project. If all goes as hoped, Pembina will 
start construction on facilities next year. 

Project calls for a 900-mi. pipeline net- 
work to gather liquid hydrocarbons from the 
foothills of Alberta and deliver them to some 
20 wet-gas-processing plants in the region. 
There, about 92,000 bbl./day propane, butanes 
and condensates, and 3 million long tons/yr. 
sulfur would be removed. Next step: A 1,300- 
mi., 14-in. pipeline to transport products south- 
east through Saskatchewan province into 
North Dakota (via Fargo), Minnesota (north 
of Minneapolis), Wisconsin (near Milwaukee) 
to a separation plant near Chicago. 

Shipment of sulfur probably poses the 
only technical problem for this project. Pem- 
bina isn’t certain exactly how it would be done 
but possibilities under study include transport 
of sulfur as a water slurry, as liquid SQ», as 
H.S or as sulfuric acid. 


Devices jostling for anti-smog role 


Now that California has passed its long- 
awaited anti-auto-smog bill (Chementator, May 
2, p. 56), the next question becomes which two 
(or more) smog-eliminating devices will be 
selected by the state to satisfy the letter of 
the law. 

Among the devices bidding for official ap- 
proval this month is a brand new entry called 


Monoxit. Developed by Norton Portland Corp. 
(Portland, Me.), Monoxit is a product of firm’s 
work with Army Ordnance, Weighing only a 
few pounds and attaching directly to the 
exhaust manifold, it’s direct fired, thus beats 
the main problem besetting catalytic after- 
burner anti-smog devices—catalyst poisoning 
by tetraethy] lead salts. 

Monoxit has a battery-powered glow-plug 
to insure burning as soon as engine is started; 
a refractory-lined combustion chamber absorbs 
heat to level out peaks and valleys in engine- 
exhaust temperature. Performance of unit is 
claimed to come well within California’s limit 
of 275 ppm. hydrocarbons and 1.5% CO in ex- 
haust gases. Cost of unit is estimated at $60. 

A spokesman for the Automobile Manu- 
facturers’ Assn., commenting on status of 
other anti-smog devices, says that Thompson 
Products’ catalytic afterburner seems to be 
among the most advanced at the present time. 
But a key drawback of unit, according to 
AMA, is the highly complex castings which 
must be redesigned for each basic make and 
model auto, and the device’s cost which is ex- 
pected to run between $100 and $200. 

Other anti-auto-smog units bidding for 
attention include Ford’s catalytic afterburner, 
Universal Oil Products’ Purzaust and General 
Motors’ device based on a Houdry catalyst. 


Meeting to cover new Ch.E. techniques 


Challenging, loaded with potential and, 
more often than not, darned troublesome. 
That’s how most chemical engineers are apt 
to describe the host of new, complex mathe- 
matical, physical, chemical and engineering 
techniques spawned by our swiftly advancing 
technology. Reason: Though sure to make 
chemical engineers more effective operatives, 
these techniques weren’t in the curricula when 
today’s practicing engineers were going to 
school, thus now must be learned in the rough 
and tumble of everyday engineering practice. 

Recognizing this situation, Chemical Engi- 
neering has teamed with the Midwest Research 
Institute (Kansas City, Mo.) to present a two- 
day symposium on key aspects of the New 
Chemical Engineering. Slated for November in 
Kansas City, the ten sessions planned will 
cover the latest advances in mathematics, 
chemistry, physics and engineering with which 
the chemical engineer must deal if he’s to stay 
in the forefront of his profession. Among the 
topics to be discussed: Laplace transforms, 
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Which of these seven 


Bz A CHROMIUM 
COMPOUNDS 


can you use? 





The 7 chromium compounds listed below are an important 
new group of fine chemicals now being produced by General 
Chemical under its “B&A Quality” label. They have many 
superior characteristics—in purity, in particle size, in uni- 
formity. And a host of uses, too. 

Calcium Chromate Cobalt Dichromate 

Calcium Dichromate Lithium Chromate 

Chromy! Chloride Lithium Dichromate 

Magnesium Chromate 
Originally introduced by Allied Chemical’s Solvay Process 
Division, these specialty chromium compounds are now being 
produced by General Chemical as part of its extensive B&A 
fine chemicals line. 

Into their manufacture goes General’s long-recognized 
ability to produce reagents and fine chemicals of outstanding 
quality—plus Allied Chemical’s century-old background in 
chromium chemistry. In the future, General will make and 
market other specialty chromium compounds as part of a 
coordinated program with Solvay Process Division . . . indus- 
try’s primary source of large tonnage chromium chemicals. 

For more information on these 7 chromium compounds, 
send coupon today. Samples available on letterhead request. 


Baker & Adamson® Products 
GENERAL CHEMICAL DIVISION 
Allied Chemical Corporation 
40 Rector Street, New York 6, N. Y. 


Please send further information on the 
Chromium Compounds checked below. 
(0 Calcium Chromate 
00 Calcium Dichromate 

(0 Chromyl Chioride 

0 Cobalt Dichromate 

(0 Lithium Chromate 

(1 Lithium Dichromate 
( Magnesium Chromate 
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h emica 40 Rector Street, New York 6, N.Y. 
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multiple regression, Boolean algebra, numeri- 
cal analysis, systems engineering, process 
kinetics, evolutionary operations, solid-state 
chemistry, free radicals. 





omorrow’s Technology 





wiki 


Today’s embryonic developments which have 
special significance for chemical engineers 





@ Exotic propulsion ideas advance 


Two of the more “exotic” airborne-propul- 
sion concepts around gained some ground, if 
not yet air, in their advance toward com- 
mercial realization: 

¢ Plasmajet rocket engine became the sub- 
ject of engineering and development programs 
last month at Avco Corp. (Wilmington, Mass.) 
and General Electric (Evendale, Ohio). Com- 
panies were each awarded one-year, $250,000 
contracts by the National Aeronautics and 
Space Administration under which they'll 
gather enough data on 30-kw. engines so that 
a decision can be made whether or not a flight 
model of this rocket type should be built. Units 
under study are described as being size of 
“standard vacuum bottles,” operate on 4,000 
F. hydrogen ionized to a plasma in an electric 
arc. 

«Nuclear reactor designed to test feasi- 
bility of harnessing atomic energy to job of 
powering air-breathing aircraft went critical 
at Oak Ridge National Laboratory last month. 
A $1-million, 5,000 (thermal) kw. unit, built 
and operated for AEC by Union Carbide, 
reactor will serve study of atmospheric scatter- 
ing of radiation, various materials of construc- 
tion. Currently a series of low-power tests are 
in progress to determine nuclear characteris- 
tics of reactor. 


@ Fuel cells outgrowing novelty phase 


First really practical application of fuel 
cells may be in the offing. General Electric re- 
ports that it will soon deliver 10 fuel-cell power 
packs to Navy’s Bureau of Ships for evalua- 
tion. Delivering 200 w. for 14 hr. of continuous 
operation, the 30-lb., self-contained units are 
intended to power portable radar sets for 
Marine Corps. 

Operational success of these fuel cells will 
depend on GE-developed ion-exchange mem- 


brane cell which consumes hydrogen and 
atmospheric oxygen. But unlike other H,.-O. 
cells, these units use no liquid electrolyte, in- 
stead rely on ion-transferring ability of so 
membrane. 

Advantages claimed for cell: Freedom 
from electrolyte problems, operation at am- 
bient temperature and pressure, high power- 
to-weight (100 w-hr./lb.) and power-to-volume 
(1,000 w./cu. ft.) ratios. GE points out, how- 
ever, that cost of developmental models (about 
$100,000 for first ten) limit their use to areas 
where dependable, light-weight power sources 
are essential. 

GE’s power pack generates H. from a 
9-lb. chemical package containing sulfuric 
acid and sodium borohydride. When exhausted, 
fuel cannister can be replaced with a fresh 
unit. Fuel for a week’s operation is only 1/10 
the weight of equivalent amount of batteries. 


@ Research and development briefs 


Dry ice in solid rocket propellants? That 
idea is currently under study at North Ameri- 
can Aviation’s Rocketdyne Div. (McGregor, 
Tex.). Researchers find that dumping solid 
CO. directly into fuel, oxidizer and binder 
during mixing operations serves to speed pro- 
cessing and improve quality of extruded solid 
propellants. Reason: Dry ice proves to be a 
better means of keeping propellant mix cool 
during processing than use of water jackets. 


A new electrophoretic separation tech- 
nique has been developed at University of 
California at Los Angeles. Use of electro- 
magnetic force in combination with an elec- 
trical field permits separation of components 
of solutions or suspensions within “a matter 
of seconds.” Preliminary studies were con- 
ducted on various dye and cell suspensions. 


Low-cost steels for atomic reactor fabri- 
cation is goal of joint research effort of Atom- 
ics International and U. 8S. Steel. (Latter 
company is also participating in a similar 
program with General Electric; see Chemen- 
tator, May 2, p. 58.) Object: To increase 
high-temperature strength and corrosion re- 
sistance, via alloy modification, of chromium- 
molybdenum steels for use in 75,000-kw., 
sodium-cooled, graphite-moderated reactor 
under construction at Hallam, Neb. 


For more on DEVELOPMENTS 
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of metering pump data and methods 


Here’s really complete information, covering 
the most complete line of metering pumps 
serving the process industries. 

You’ll see how Lapp Pulsafeeders combine 
the best features of conventional plunger and 
diaphragm pumps to give you uniform feed 
rate, freedom from contamination and leak- 
age, and unlimited service life. 
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See how easily Lapp can fit—or adapt— 
one of the many Pulsafeeder models to your 
specific needs. From micro-proportioning to 
the safe handling of acids, abrasive slurries 
and radioactive fluids. From manual to com- 
pletely automated controls. From a few drops 
to 15.7 gallons per minute. 


There’s a copy of Lapp’s new Catalog 59 
for you. Just write (on company letterhead, 
please) to Lapp Insulator Co., Inc., 
Process Equipment Division, 

1105 Poplar Street, LeRoy, New York. 
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DEVELOPMENTS . 


PROCESSES & TECHNOLK 








A midwestern process engi- 
neer sits before a typewriter, 
presses a button on the desk-size 
“box” adjacent to it and types 
with two fingers the line of 45 
characters shown at the top of 
this page. A few seconds later, 
the typewriter—this time on its 
own—starts typing out the other 
information shown above. With 
less time, effort and attention 





GLOSSARY 

Address Location in storage of 
data. 

Binary digit. 

Preparing engineer’s 
problems for com- 
puter solution. 

Number system with 
two digits: 0 and 1. 

Memory Computer storage de- 

vice. 

Program Detailed coding  in- 
structions for com- 
puter to solve prob- 
lem. 

Array of 
senting 
or data. 


Bit 
Coding 


Binary 


Word bits repre- 


instruction 


16.34000 
491.311 
16340000 


208.659 
2271 


Vap Mol 23. eo 9.40043 
Vap Lb 371.042 262, 
Vap Mol Fr -5OT9LTIS —- 2064 


§4300000 


P(S) Psia 


2752000 
Wy) 476 
27520000 


} »39060 
"Fo.43h 
08061726 


L+¥ Mol 


Liq Mol Fr ° 


NGAA "Kk" 
Temp Deg F 


*This line is what process engineer types into computer—all the rest is problem an 


29179999 


"29418000 


5.37000 
1286.722 


312.104 
«05370000 


ie 
2i5.haL 
ions “s6.618 


19.87364 
2357. 


«20436153 02139073 
12620000 94360000 0.265000 += 0,200000 


P(K) Psia Mol Wt L+V Mol Wt Liq Mol Wt Vap 


“4 Engineers Swenson (seated) and Delury put problem on computer. 


Small Computer Solves 


Pritchard engineer shows how to stretch small-computer 


capability to encompass complicated process problems. 


than it takes to perform a few 
slide-rule calculations, the engi- 
neer has solved a complicated 
design problem. 

The desk-size box, of course, 
is a computer—in this case a 
Royal McBee LGP-30 in the Kan- 
sas City offices of J. F. Pritchard 
& Co. Computer use for engineer- 
ing design calculations is cer- 
tainly not unique in the CPI. 
What flags this application is a 
novel stretch-out of capability 
that permits any engineer to 
tackle bigger problems than 
usual on a small computer. 
> What Pritchard Does—Heart 
of the computer library is a 
general petrochemical process- 
ing program. With it Pritchard 
engineers can design a gasoline 
plant with multiple feed streams, 
including recycle, and compute 
material balances for up to 54 
streams of nine components or 
30 streams of 15 components. 

Input for a problem—for ex- 
ample, the top line of 45 char- 
acters shown above—is_ kept 
small by storing physical con- 
stants of 31 chemical components 
in the computer memory. In- 


cluded are molecular weight, crit- 
ical temperature and pressure, 
number of various atoms in each 
molecule—in all some 33 phys- 
ical constants for each of the 31 
components. 

The general program builds on 
the frequently used isothermal 
flash problem. It encompasses 
heat and mass balances, line pres- 
sure-drop, compressor horse- 
power needs and a rigorous tray- 
by-tray column rating. 

Pritchard personnel have also 
developed programs for design- 
ing tower foundations and cool- 
ing towers, calculating pipe net- 
work distribution and _ pipe 
stresses and determining com- 
pressor foundation vibrations. 

So much information must be 
stored in the computer for the 
general program that even the 
4,096 word memory capacity of 
the LGP-30 normally could not 
handle it. But veteran engineer 
L. K. Swenson refused to accept 
limitations that the computer’s 
manufacturer assigned; he de- 
vised a new programming tech- 
nique to make a “bigger” ma- 
chine out of the LGP-30. 
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Big Problems 


> Sharing the Tracks—Swenson 
attacked the problem of getting 
more memory space in two ways. 
In one, he examined every nook 
and cranny of the memory stor- 
age drum to seek empty memory 
space. Second, he devised a spe- 
cial interpretive coding to elimi- 
nate redundancies in the pro- 
gram. 

In Pritchard’s computer, all 
information used in computation 
is stored within the machine on 
a metal drum—the computer’s 
“memory.” 

Based on rules of binary arith- 
metic, the program and problem 
data are stored magnetically on 
the cylindrical surface of the 
drum. In any word, a 0 is phys- 
ically represented on the drum 
by a non-magnetized space, a 
1 by a magnetized space. 

Drum spins at constant an- 
gular velocity on its axis. Read- 
write heads arranged for the 
purpose next to the drum sur- 
face, put data on or take it off 
the drum as needed in computa- 
tion. 
> Orderly Arrangement — Stor- 
age of the data is not haphazard. 
Sketch on p. 80 shows technique 
of locating a word where it can 
be found when needed. Geog- 
raphy of the drum surface is di- 
vided into 64 parallel tracks that 


CHEMICAL ENGINEERING—May 16, 1960 


encircle drum. Each track has 
64 sectors, so there is space on 
drum for 64 x 64 or 4,096 sec- 
tors. 

Each sector has a unique ad- 
dress that consists of track num- 
ber (00 to 63) and sector number 
(00 to 63). Twentieth sector of 
track 42 is addressed 4220. 
Within each sector, 31 binary 
digits can be magnetically stored. 
There’s also a 32nd bit area that 
always remains empty at the end 
of each sector. 

Two kinds of words fill the sec- 
tors—the program (instruction) 
word and the data word. In the 
first, shown in the sketch, a four- 
bit group provides machine or- 
der (“add,” “subtract,” etc.) and 
a 12-bit group provides address 
of data for the operation. Rest 
of sector space is normally 
empty, thus neglecting room for 
up to 15 other bits. 
> Fill the Spaces—Contrary to 
what the manufacturer and 
every other user had believed, 
Swenson held that all these 
empty spaces could be filled. And 
he did so, for example, by filling 
eight spaces in each of two suc- 
ceeding instruction sectors on a 
track with another 16-bit word. 

Too, he examined data word 
sectors. Data words can occupy 
the complete sector space. The 
31-bit space is equivalent to a 
nine-decimal-digit number. 

In many cases, Swenson found 
he didn’t need this accuracy for 
engineering problems. So he was 
able to double up in data sectors 
as well as instruction sectors in 
his track-sharing scheme. 

Key to the whole scheme is a 
standard computer order in the 
computer called “extract.” With 
this order, any part of any sector 
can be pulled out and assembled 
to produce a meaningful word 
without disturbing other parts of 
the sector. 
> Find More Space — Although 
filling the normally empty stor- 
age space helped, there was still 
insufficient room for the complete 
general processing program, the 
physical constants for the 31 
components, the input data for 
a given case plus space to per- 
form the calculation. So Swenson 
pulled another trick out of his 
bag of imaginative approaches. 

Most refinery calculations in- 
volve iteration many times of the 
same set of arithmetic operations 


for each stream component. In 
ordinary programming, an in- 
struction word is required for 
each step of the calculation. Each 
component calculation is ob- 
tained by modifying word ad- 
dresses until all components are 
computed. Address modification 
for this purpose is called “loop- 
ing” and is widely used. 

>Use Code — Observing that 
many sequences of instructions 
in a particular calculation “loop” 
were similar except for order ar- 
rangement, Swenson devised an 
interpretive coding system to 
modify instruction orders as well 
as addresses. 

One sequence, for example, 
might include a loop to bring a 
constant from storage (such as 
a, moles/hr.), multiply by a sec- 
ond constant (say, molecular 
weight), divide by a third con- 
stant (density, 6, lb./gal.) and 
store the answer, ¢, gal./hr. 

A second sequence might be a 
loop to bring a, moles/hr., mul- 
tiply by molecular weight, mul- 
tiply by enthalpy (h, Btu./Ib.) 
and store the answer, c, Btu./hr. 
Note that the third order in this 
second loop is only one that 
differs from the first loop. 
> Code Exploits Similarity—Ex- 
amination of the Pritchard proc- 
ess program revealed nearly 80 
different standard operation se- 
quences similar to these two. In 
the Pritchard interpretive pro- 
gram, each interpretive code 
word arranges for calculating 
operation up to four kinds of 
data (moles/hr., critical tem- 
perature, etc.). 

One interpretive code recalls 
up to 64 regular program in- 
structions, storing them in any 
consecutive memory locations 
without disturbing track-shared 
data in these locations. It then 
transfers to the first recalled- 
program-word location, executes 
the sequence program and re- 
turns to location of next inter- 
pretive code. Next interpretive 
code functions similarly, ad fin- 
itum, 

Entire interpretive system is 
stored in 12 of the 64 drum 
tracks. These 12 tracks also con- 
tain the normal 16-bit program 
words plus part of the track- 
shared data. 

Where normally only 64 words 
are contained in a track, combi- 
nation of the track-sharing idea 
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Track-Sharing Increases Memory Capacity by 150% 


How Sector is Used for Storage 
In conventional system, 
program word “fills” only 
part of total available sec- 

tor space. 


r 


New system fills most un- 
used sector space with 
whole and partial words 
of program and data. 


Sector contains space for 
one 32-bit computer 
“word.” 


Magnetic drum has 64 par- 
allel tracks on circumfer- 
ence, each divided into 64 
equal sectors. 


Unused spaces 


AYO 


Additional 
space 
filled 

Space used for 

programming a 

program word, 


and the interpretive code now \, 


permits storage of 64 normal in- 
struction words, 64 interpretive 
codes or printout instructions, 
and 82 additional instruction 
words or 16 data words. The 
computer doesn’t have indiges- 
tion either; computation runs as 
long as 748 hr. have been made 
without maintenance downtime. 
> How Computer Is Used—Since 
the isothermal flash routine is 
often used in the general process- 
ing program, let’s examine how 
it works. All that’s required for 
this calculation is stream com- 
position and conditions under 
which flash takes place. 

Sample composition is first 
tested to determine whether it 
is all liquid or all vapor before 
proceeding with determination 
of two-phase mixture composi- 
tion. If no flash is possible be- 
cause temperature is above dew 
point or below bubble point, the 
routine places all feed into re- 
spective output answer location. 

Equation that’s used in flash 
is: 


% (K; = 1) 


Ktei-m) **"° 

¢=1 
where 2, is mole fraction, K, is 
equilibrium ratio, m is number 
of components, p is mole fraction 
in liquid phase, A is increment 
required to satisfy equation. 

Constants for calculation of 
K’s for 25 components by Bene- 
dict-Webb-Rubin equation are 
stored, but they can also be typed 
in from standard source books at 
the engineer’s option. 

To test for presence of vapor, 


Order 


OO 888800000000 





set p equal to one, use known 2, 
K, and solve for A. If A is nega- 
tive, sample contains vapor; if 
A is zero, sample is at bubble 
point; if A is positive, sample is 
subcooled liquid. 

To test for presence of liquid, 
set p equal to zero, use known 
z,, K, and solve for A. If A is 
positive, sample contains liquid; 
if A is zero, sample is at dew 
point; if A is negative, sample is 
superheated vapor. 

When both liquid and vapor 
are indicated to be present, set 
A equal to zero. Solve for p by 
successive iteration until p is 
correct within one part in 50,000. 
> Pritchard Code Does It—In 
interpretive system, three codes 
set up computer to execute flash 
routine and store answers. One 
code transfers stream composi- 
tion and equilibrium ratios to 
prescribed locations in tempo- 
rary storage where they may be 
manipulated. 


Track address 


grouped as follows: 


Sector address 


_—Space unused a 
in both systems———jex 


Second code orders flash rou- 
tine into use, and third code 
transfers answers for resulting 
vapor and liquid streams into 
prescribed memory locations 
where they may be called for 
again. 
> Value of System—An equi- 
librium flash calculation by hand 
may take 30-50 min. In the com- 
puter it takes about 25 sec. for 
eight-component stream, half- 
minute for 16-component stream. 

Pritchard’s engineers set up 
the general processing program 
in about 14 man-months, two- 
thirds of which was consumed in 
gaining programming experi- 
ence and preparing later super- 
seded programs. Swenson pre- 
pared the interpretive code in 
one week. 

For Pritchard, value of ma- 
chine computation is found in 
error-free calculation, complete 
finished format of results and 
uninterrupted computing. 
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3M vemcars) THE RAW MATERIALS OF PROGRESS 


KEL-F... maximum 


BRAND PLASTIC 


performance in corrosive 
media analyzer 


Needle valves for systems in which highly corrosive 
gases or liquids flow are manufactured by Hoke, 
Incorporated, Cresskill, N. J. Limitations on materials 
for tips and linings for these valves are severe. They 
must be chemically inert, allow no leakage, not 
damage valve seats, perform in a wide temperature 
range and have long life. After exhaustive tests, Hoke 
engineers found the one material that meets or 
exceeds all of their specifications .. . KEL-F Brand 
Plastic. 


This tough, resilient plastic has exceptionally high 
tensile and compression strength. KEL-F Plastic can 
be readily molded by injection, extrusion, compres- 
sion or transfer methods to produce parts with a high 
degree of precision. Valve tips are molded for Hoke 
by Garlock Packing Corporation. 


One of the toughest applications for the Hoke valves 
has been in a series of gas analyzers manufactured 
by Davis Instruments, Newark, N. J. These ana- 
lyzers subject KEL-F Plastic to such corrosive sub- 
stances as ammonia, hydrogen sulfide, hydrocarbon 
streams, nitrous fumes, hydrogen bromide and ethyl 
chloride. 


For full performance details of KEL-F Brand Halo- 
fluorocarbon Polymers, write today to: 3M Chemical 
Division, Dept. KAL-50, St. Paul 6, Minnesota. 


“KEL-F” is a Reg. T. M. of 3M Co, 
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CHEMICAL ENGINEERING—May 16, 1960 











Another outstanding KEL-F application: 


BRAND PLASTIC 
KEL-F Plastic Bobbins in rockets, missiles, satellites 


Bobbins of KEL-F Plastic in miniature relays are 
meeting the stringent requirements of electronic sys- 
tems for air-space use. 

Why KEL-F Plastic? Because it performs notably in 
a 710 degree temperature range, from —320°F. to 
390°F. Because it has high impact and compression 
strength, excellent dimensional stability, zero moisture 
absorption and high dielectric strength. 

With such characteristics KEL-F Plastic is an ideal 
material for aircraft and missile use! 
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solution 





Wash water 
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Process Regenerates Acid, Recovers Iron 


New approach to problem of disposing of waste pickle liquor 
uses novel mercury cell design to recycle usable acid. 


As the pressure builds on steel 
producers to reduce the amount 
of stream pollution caused by 
pickle liquor disposal, the num- 
ber of new processes for treating 
the waste acid increases propor- 
tionately, Latest process to make 
its debut is another electrolytic 
flowsheet, this one developed by 
the Austrian firm of Siemens & 
Halske. This process, proved out 
in two pilot installations,* differs 
from U.S.-developed electrolytic 
processes in its use of a mercury 
cell. 

All electrolytic pickle liquor 
processes regenerate H,SO, from 
spent pickling acid by electro- 
lyzing the FeSO, in solution to 
sulfuric acid and metallic iron. 
Main problem encountered is 
that the plating out of iron in 
presence of acid is very ineffi- 
cient. Ionics’ new process, for 


* At two Austrian plants: Brevillier 
& Co., Vienna, and A. Urban & Sons, 
Neunkirchen. 


example, solves this through use 
of its novel three-compartment 
cell (Chem. Eng., Apr. 4, 1960, 
p. 62). 

New S&H process, on the other 
hand, separates the iron as a 
mercury amalgam in the primary 
cell where acid is regenerated. 
Iron can then be plated out in a 
secondary circuit where pH can 
be carefully controlled. 
>How Things Stand — Cur- 
rently, almost one billion gallons 
of spent pickle liquor are pro- 
duced each year in the U.S. Most 
processors now handle the dis- 
posal problem by neutralizing the 
free H,SO, with lime, producing 
a sludge and a saturated solution 
of CaSO, 

Some plants dump their solu- 
tion into local streams and lagoon 
the sludge; others lagoon every- 
thing. But discharge of the neu- 
tralized.solution to streams hard- 
ens the water and is receiving 
increasingly hostile public reac- 


tion. But to lagoon everything 
requires huge basins because the 
sludge loses moisture slowly. 
Hence the pressure for finding 
a way to re-use the free sulfuric 
acid in the spent liquor. 

> First Segregate Iron — Little 
operating data is available on the 
new S&H process, but CE has 
learned enough to give U. S. en- 
gineers a fair idea of the flow- 
sheet. 

Spent pickling acid is pumped 
through a special acid pump to 
the primary cell—a mercury 
cathode unit similar to mercury 
caustic-chlorine cells. Mercury 
flows through the bottom of the 
cell which is tilted 1°; anodes in 
the top of the chamber are made 
of Pb-Ag alloy. Anodes are sep- 
arated from passing pickle liquor 
by porous diaphragms to permit 
migration of SO, ions to the 
anode chamber. 

Water is added to furnish 
makeup for the anode reaction: 


May 16, 1960—CuemicaL ENGINEERING 





[ie eA eee Sn 8 en a ee OO) oe OR O01 8 od ae i 
MIXING WITH MINIMUM MAINTENANCE! 





mproved Processing 








through Engineered Agitation 





1&2. Drives of rugged Nettco mix- 


ers in Acid Mixing Room are 
periodically inspected—require 
minimum maintenance. 


. Acomplete mix is the result of 


Nettco Engineered Agitation in 
large tanks of hot phosphate 
solutions. 


. Seda ash dissolving in hot 


water... one of many Nettco 
mixing applications at FMC. 


13 Nettco Mixers in Constant 
Service—and only two bearing 
replacements in nine years. This is 
NETTCO’s performance record at 
the Newark, California plant of the 
Mineral Products Division of Food 
Machinery and Chemical 
Corporation. 


Downtime Can Be Expensive—a 
breakdown can tie up an entire 
production line. In FMC production 
lines—atop large tanks of boiling 
liquids . . . subject to extremely 
heavy starting loads—operating in 
high humidity atmospheres—durable 
NETTCO mixers provide consistently 
balanced mixes with minimum 
maintenance. 


At FMC, Nettco Mixers are used 
for: agitating, mixing, reacting, 
suspending solids, blending miscible 
liquids, circulating, heat transfer and 
continuous treating. The results: 
Complete mixes, close product 





control and minimum downtime. 


For Dependable Mixing—more 
profit in your process—contact your 
nearest Nettco representative. See 
Chemical Engineering Catalog or 
Refinery Catalog for address .. . 
or write for Bulletin 581. 
NETTCO CORPORATION 

87 Tileston Street 
Everett 49, Massachusetts 


UNETTCO 


ENGINEERED AGITATION SPECIALISTS 
EVERETT 49, MASSACHUSETTS 
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2 S0;- + 2 H.O —— 2 H.SO, + 
0, + 4e 

Cathode reaction is the reduction 

of iron which forms an amalgam 

with the mercury: 

Fe** + 2e——> Fe 
Reaction removes about 4 gpl. of 
iron per pass. 
> Conserving Heat—One advan- 
tage claimed for this process is 
its high operating temperature 
—140-212 F.—which eliminates 
need to cool incoming pickling 
acid. And regenerated acid is 
sent back to the process at a 
usable temperature. 

Another advantage claimed is 
the ability to hold the Fe con- 
tent of the pickling bath at a 
low, preset value (there is only 
about 25 gpl. Fe in acid returned 
te process). This low, constant 
Fe concentration enables pickling 
line production to be increased. 
> Breaking the Amalgam — Re- 
generated acid from anode cham- 
ber is combined with FeS0O,- 
depleted pickling acid (which is 
washed off surface of mercury 
amalgam) and is returned to the 
pickling line. 

Mercury-iron amalgam from 
primary cell then flows to a sepa- 
ration chamber where it mixes 
with ferric sulfate electrolyte 
from the secondary cells (see 
flowsheet). Here, the reaction 

2 Fe*** + Fe —— 8 Fe” 
puts the iron back in solution 
and frees the mercury which is 
recycled to the primary cell after 
washing. 

Ferrous sulfate solution then 
feeds to the secondary cells 
which are constructed in filter- 
press fashion. Iron plates out at 
the steel cathode while at the 
lead anode ferrous ion is oxi- 
dized to ferric. Cell pH is about 
1.5. 
> Process Economics—Based on 
the pilot operation, S&H has as- 
sembled some operating data for 
a unit to regenerate 95 metric 
tons/mo. of 100% sulfuric acid. 

Charged up to operating costs 
are 720 kwh. of cell power, 25 
kwh. for pumps and other equip- 
ment, 560 man-hours of labor, 
6 metric tons of steam, 70,620 
cu. ft. of water and $115 of main- 
tenance, At Austrian costs, this 
totals $5,630. 

For process credits there are 
95 metric tons of H.SO,, 51 
metric tons of iron and a saving 
of 100,000 keal./mo, in the heat 


balance of the pickling operation. 
At Austrian rates, this totals 
$5,918. These figures do not in- 
clude amortization of the plant’s 
capital cost nor savings in con- 
ventional disposal costs. 


Is the Atom Maturing? 
Contract Indicates “Yes”’ 


In a striking departure from 
the usual cost-plus contract, Alco 
Products is now building the 
Army’s portable nuclear power 
plant (PM-2A) under a fixed- 
price agreement—with a penalty 
clause for late delivery. This is 
believed to be the first fixed-cost 
contract with penalties ever 
signed for a nuclear reactor and 
may signal a maturing of the 
nuclear industry which has here- 
tofore favored “safe” contracts. 

Army spokesmen point out 
that penalty clause is necessary 
for the PM-2A because of the 
inflexible delivery schedule dic- 
tated by severe weather in Green- 
land where the plant is to be in- 
stalled. If Alco fails to deliver 
on time (it is ahead of schedule 
now), a conventional diesel-elec- 
tric plant will have to be in- 
stalled. Money for this substitute 
plant would come out of Alco’s 
pocket via the penalty clause. 

Even though there are other 
situations where the same rea- 
soning could apply, the Army ad- 
mits the Alco contract is unique 
—and possibly a major “break- 
through” in nuclear procure- 
ment. 


Nuclear Reactors 


Reach for the Sky 


Two more bright stars shine 
for the future of nuclear-pow- 
ered aircraft and rockets as the 
AEC reports progress in two 
concurrent space-conquering pro- 
grams. 

At Los Alamos Scientific Lab- 
oratory, assembly of the second 
and third Kiwi-A reactors is 
under way, with scheduled criti- 
cality by mid-summer. Immedi- 
ately after criticality tests, the 
second Kiwi-A reactor, labeled 
Kiwi-A’, will go to Jackass Flats 


for ground-proving tests. Pro- 
jected for 1965 are actual space 
tests of the Kiwi-A-type space 
reactor, by National Aeronautic 
& Space Agency engineers. 

Meanwhile, at Oak Ridge Na- 
tional Laboratory, the second 
Tower Shielding Reactor (TSR- 
II) has achieved criticality. New 
test reactor hangs 190 ft. above 
the ground by cables from four, 
324-ft.-tall towers, and operates 
at 5,000 thermal kw. Goal of 
the Tower Reactor program is a 
high-powered reactor design with 
uniform neutron flux for safe use 
in aircraft. 


Organic-Cooled Nuclear 
Reactors Make New Gains 


Industry attention turns 
afresh to organic-cooled nuclear 
reactors because of new expres- 
sions of AEC optimism for their 
future. Most recent plus was 
the award of an AEC contract to 
Fluor Corp., Los Angeles, Calif., 
for design of an experimental 
Organic Cooled Reactor (EOCR), 
now being built at the National 
Reactor Testing Station, Arco, 
Idaho. New reactor is slated to 
determine optimal organic re- 
actor operating conditions. And 
Atomics International, Canoga 
Park, Calif., is keeping its hand 
in the organic reactor picture, 
will assist Fluor in the reactor 
design. 

Concurrent with this develop- 
ment, AI engineers report prog- 
ress in construction of the or- 
ganic power reactor at Piqua, 
Ohio, which is scheduled to pro- 
duce 11,400 kw. of electrical 
power by autumn, 1961. And AI 
engineers have just completed 
design studies on a giant 165-kw. 
organic power reactor for AEC 
appraisal. Strong AEC confi- 
dence in the organic reactors is 
based on successful operation of 
the Organic Moderated Reactor 
Experiment at Arco, Idaho 
(Chem. Eng., June 30, 1958, pp. 
90-93). 

And north of the Canadian 
border, confidence in organic- 
cooled reactors runs high, too. 
Canadian General Electric plans 
construction of an _ organic- 
cooled, deuterium-moderated nu- 
clear reactor (OCDR), that will 
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how I-R 
process 
pumps 


CUT DOWN-TIME 
SAVE MAINTENANCE 


RUGGED CASING for longer life. Centerline sup- 
ported .. . recessed gasket for metal to metal fit ... 
hydro-tested at twice the working pressure . . . gener- 
ous corrosion allowance. 


BALANCED ROTOR assures vibration-free oper- 
ation. Hydraulic balance is attained by back ribs or 
back rings . .. Complete dynamic balance. 


RIGID SHAFT prolongs seal and bearing life. Min- 
imum deflection throughout the operating range. . . 


A CENTURY OF PUMP PROGRESS 





ground overall to final dimensions for close 
tolerance. 

DEEP STUFFING BOX provides for effective 
sealing. Various packing arrangements depending on 
the service . . . mechanical seals can be engineered 
and applied to all pump sizes. 

SPACER COUPLING simplifies maintenance. The 
pumping element and bearing housing can be re- 
moved as a single unit without disturbing the piping 
or driver. 


For the complete story on I-R proc- 
ess pumps, contact your nearest 
I-R representative. 








11 Broadway, New York 4, N. Y. 


COMPRESSORS + GAS & DIESEL ENGINES + PUMPS + AIR & ELECTRIC TOOLS - CONDENSERS - VACUUM EQUIPMENT + ROCK DRILLS 
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capitalize “on the low cost and 
high reliability of organic cool- 
ant, and the high neutron econ- 
omy afforded by deuterium mod- 
eration. CGE has- not yet 
announced the location of its 
planned reactor, but expresses 
high praise for organic coolants. 


Hydrogen Plasma Serves 
As Radar Oscillator 


‘ * 

Hydrogen plasma can, feasibly, 
be made to serve as an electronic 
circuit, report researchers at 
Sperry Gyroscope.. Co., Great 
Neck, N.” Y. Company has util- 
ized this “fourth state of mat- 
ter” as an electronic oscillator to 
generate radar energy of ex- 
tremely high frequencies. 

Plasma employed by Sperry, 
dubbed a gyro-electric plasma, 
was created by directing a slim 
beam of electrons through a rari- 
fied hydrogen gas contained in 
an electromagnetic envelope. 
Electrons strike the hydrogen 
atoms with sufficient force to 
knock them apart, thus form a 
plasma of charged particles ro- 
tating in a manner analogous to 
the spin of a gyroscope. 

Plasma behaves as an ordinary 
electric circuit. It is coupled into 
the electron beam, which serves 
essentially as an antenna to con- 
vey the generated radar energy 
out of the plasma circuit for 
practical uses, 

In most recent experiments, 
Sperry has generated radar 
energy of frequencies from 700 
million to 2,000 million cycles/ 
sec. (roughly 1,000 times higher 
than current radio broadcasting 
frequencies). And the company 
is convinced that, by redesigning 
its present apparatus, it will be 
able to produce frequencies more 
than 100 times higher than that 
—a range which approaches in- 
frared waves. 

Moreover, the technique ap- 
pears to be limited in what it can 
do only by the magnetic field 
strengths and interacting elec- 
tronic structures that can be de- 
veloped by current technology. 
Even when using established 
techniques, Sperry believes, up 
to 280 billion cycles/sec. can be 
generated. 


“INDUSTRY NEWS 


CATALYTIC CRACKING operation improved at Esso’s Bayway refinery. 


Esso Standard, division of Hum- 
ble Oil & Refining Co., re- 
duces fuel costs for its largest 
fluid catalytic cracking unit, 
with installation of this giant 
air preheater at its Bayway 
Refinery. Esso engineers have 
placed the last wraps on the 
new preheater, which is now 
on stream. Exit gases from 
the new furnace preheat cat 
cracker combustion gas, thus 
reduce the heat load on the 
cracking unit for more eco- 
nomical operation. 


Delhi Taylor Oil Corp. is put- 
ting its expansion and diver- 
sification program into effect 
with plans for an _ ortho- 
xylene plant at Corpus Christi, 
Tex. New plant will produce 
up to 35,000 tons/yr. of prod- 
uct beginning next month. 


DTO plans to ship plant out- 
put via barge to phthalic an- 
hydride producers at Houston, 
Baton Rouge and other deep- 
water ports. 


Monsanto Chemical Co. meets 
rising demand for liquid sul- 
fur dioxide head on with ex- 
pansion of its Monsanto, IIL, 
plant to nearly double its pres- 
ent capacity. Included in new 
facilities are bulk loading plat- 
forms for tank cars and trucks. 


Koppers Co. has placed on 
stream a new, 10,000-ton/yr. 
ammonium sulfate plant at 
its Gas & Coke Division, Kear- 


Industry News 
continued on page 176. 
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STAINLESS STEEL BOILERS, HEAT EXCHANGERS, ATOMIC INSTALLATIONS, CHEMICAL 
PROCESSING EQUIPMENT CLEANED SAFELY, EFFICIENTLY WITH PFIZER CITRIC ACID 


@ Industry experience proves that 
citric acid eliminates chloride stress 
corrosion problems — provides ef- 
fective descaling — permits easier, 
more efficient after-rinsing. 
Discuss with your chemical 
cleaning service company these ad- 
vantages of Pfizer Citric Acid in 
Stainless steel cleaning solutions: 
Citric acid is highly efficient 
in removing imbedded metal 
and oxide films from stainless steel. 


Citric acid’s excellent seques- 
tering ability prevents repre- 
cipitation of dissolved scale. 


3 Citric acid cleaning eliminates 
the problem of chloride stress 


corrosion. 


4 Citric acid can be effectively 
inhibited without losing its 
cleaning or sequestering ability. 


5 Citric acid is sold as a dry, 
100% acid — meaning savings 
in storage and handling. 


6 Citric acid is water soluble, 
easy to handle, and non-toxic. 


Let us send you further information, 
cost and obligation-free! 





| want to learn more about the use 
of Pfizer Citric Acid for cleaning 
Stainless steel equipment. Please 
send me Technical Bulletin 102. 


Name. 





c y 


Pp 








Address. 





Eerie «TT State 
Science for the world’s well-being 


Manufacturing Chemists 
for Over a Century 

















CHAS. PFIZER & CO., INC., CHEMICAL SALES DIV., 630 FLUSHING AVE., BROOKLYN 6, N. Y. 
Branch Offices: Clifton, N. J.; Chicago, Ill.; San Francisco, Calif.; Vernon, Calif.; Atlanta, Ga.; Dallas, Tex., Montreal, Canada 
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CAL ECONOMICS 








Plastics Make a Dent in Paper Markets 


@ Plastics have already replaced some 400,000 tons paper and paperboard. 


@ Improvements in resin properties, now under development, aim to 
broaden plastics’ use in packaging, shipping sacks. 


@ On a cost basis—in terms of both raw material and fabrication— 
plastics continue to improve their relative position. 


George B. Hegeman, Arthur D. Little, Inc. 


Volume of paper sales lost to 
and displaced by plastics now 
represents more than 5% of ca- 
pacity for the types of paper 
with which plastics are com- 
peting. 

This a surprisingly large fig- 
ure for plastics, which still 
measures its output in pounds, 
whereas paper production is re- 
corded in tons. It may be sur- 
prising enough to jar the paper 
industry out of an old habit: 
That of discounting the effect of 
competition from plastics because 
tonnage of paper lost was small 
in comparison with total paper 
sales, 

A new viewpoint may reveal 
that the two materials are di- 
rectly competitive for many ap- 
plications. As a result of this 
competition, the paper industry 
may lose important segments of 
its growth potential. 

Plastics in the role of out-and- 
out competitor may well over- 
shadow the future role many 
papermakers prefer to envision 





GEORGE HEGEMAN has been with 
A. D. Little’s industrial economic 
group since early ’56. Previously 
he had been with the Army Chemi- 
cal Corps and with the General 
Chemical Div. of Allied Chemical. 
His B.S. in business and engineer- 
ing is from M.I.T. 


for it in plastic-paper combina- 
tions, In many ways these com- 
binations are only an extension 
of the paper industry’s historical 
concept of the chemical industry 
as a supplier of additives and 
coatings. While plastic-paper 
combinations are sure to grow 
rapidly—one industry source an- 
ticipates a 500% increase in 
three to five years—it seems that 
upgrading paper in this manner 
may serve only to maintain mar- 
kets which might otherwise be 
lost to competing materials. 

On the other hand, plastics as 
a direct competitor—in wrapping 
and packaging, in special indus- 
trial papers, in building and in- 
sulation papers—have replaced 
the equivalent of 365,000 tons/ 
yr. of paper. Capacity of paper 
for these markets was 6.7 million 
tons in 1958. 

These are not necessarily mar- 
kets which paper once had but 
rather tonnages that paper would 
have had if cellophane, polyethyl- 
ene and other plastics had not 
been available. Paper did have 
some of this market but what 
has been lost probably cannot be 
recovered. 

What is even more significant 
is that pressure is being applied 
in major paper applications such 
as bread wrap and shipping sacks 


so that improved resins and films 
may make it possible for plastics 
to find broader applications in 
these markets. On a cost basis, 
too, plastics seem likely to con- 
tinue to improve their competi- 
tive position relative to paper. 
> Property Determinants — To 
determine the basis for competi- 
tion between plastics and paper, 
it is necessary first to examine 
the basic nature of these mate- 
rials. Paper and paperboard are 
sheets of matted or felted cellu- 
lose fibers which yield a porous, 
generally hydrophyllic, nonhomo- 
geneous base web. Once estab- 
lished, this base web can be 
formed only by such mechanical 
operations as laminating, cut- 
ting, and scoring to produce con- 
tainers or other finished prod- 
ucts. 

Plastics, on the other hand, are 
formable high molecular weight 
materials which are homogene- 
ous and hydrophobic in nature; 
thus, plastics generally offer an 
excellent barrier to the passage 
of liquids and gases. Because 
they are formable and in the case 
of thermoplastics, reversibly 
heated and formed, it is often 
possible to economically produce 
a finished product directly from 
the resin without going through 
a web-forming step, as is neces- 
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QO’ TETRAHYDROFURFURYL ALCOHOL 
LOOK WHAT ONE STEP WILL DO 


QO THFA is a study in versatility for it can act like an alcohol and an ether. The com- 
pounds shown below are just one step removed from THFA®, and as you will note they 
are not only open chain, but also ring compounds. 


Tetrahydrofurfural iJ —CHO 1,5-pentanediol HOCH,(CH2);CH2OH 


Tetrahydrofurfuryl lactate iJ —CH,OCOCH(OH)CHs A-Valerolactone O =o 


Dihydropyran Tetrahydrofurfury! amine Leumi 


Pyridine Tetrahydrofurfuryl chloride Lcrsci 


1,2,5-triacetoxypentane =ACOCH,(CH2)2CH(OAc)CH,OAc Tetrahydrofuran UJ 


For more information on the chemistry, physical properties, and uses of Q0 THFA, write for Bulletin 206. 


The Quaker Qals (Ompany 


h 
Siaer Os CHEMICALS DIVISION 


(ompany 335F The Merchandise Mart, In Europe: 
Chicago 54, Mlinois Quaker Oats-Graanproducten N. V., Rotterdam, The Netherlands; 
. Quaker Oats (France) S. A., 3, Rue Pillet-Will, Paris IX, France; 
Room 535F, 120 Wall St., A/S “Ota”, Copenhagen, S. Denmark 
New York 5, N, Y. In Australia: 
Swift & Company, Ltd., Sydney 
Room 435F, 48 S.E. Hawthorne Blvd. In Japan: 


CHEMICALS Portland 14, Oregon F. Kanematsy & Company, Ltd., Tokyo 
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Direct Paper-Plastic Conflict Centers in These Areas 


Market Breakdown 
Retail meat pkg 
Retail produce pkg 


Vapor barrier . 

Wallpaper... .. Pes 
Cablewrap, insulation. . . 

Ice cream containers & lids... . . 


sary in paper and board pro- 
duction. Furthermore, intricate 
shapes are readily produced. 
> Raw Material Cost—Despite 
the ease of forming plastics, the 
cost differential between basic 
raw materials—paper pulp and 
resin—heavily favors paper. The 
prices of unbleached sulfate and 
bleached sulfite pulp, both major 
paper and paperboard raw mate- 
rials, have continued to rise over 
the past thirty years. On the 
other hand, plastic prices should 
continue to decline. With the ef- 
fect of inflation considered, the 
downward trend in the prices of 
plastics is even more significant. 
> Value Added—A second part 
* the cost picture is the value 
added during the processing of 
pulp and resin into finished prod- 
ucts. Taking some examples 
from packaging, it is apparent 
that only the simplest paper 
forms, such as the kraft paper 
bag, have as low a value-added 
component as plastic containers. 
In either case, these processing 
steps are high-volume, low-unit- 
profit operations which will un- 
doubtedly increase in cost be- 
cause of inflationary pressures. 
Paper and paperboard prod- 
ucts are used in at least five gen- 
eral categories: éommunications, 
personal, packaging, construc- 
tion, and special industrial. In 
each category it is possible to 
gain some insight as to the po- 
tential competition from plastics 
by considering the basic property 
and cost relationships just dis- 
cussed. It appears that plastics 
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Est. paper 
& board losses 


Butcher's paper 
Kraft grocery bags 


Waxed sulfite 


. Unbleached kraft 


Paper 
Asphalting papers 


. Sulfite 

. Sulfate, rag, etc. 

. Bleached sulfate board 
. Paperboard 


will have no grounds for com- 
petition in at least two areas: 
These are communication and 
personal papers. 

In packaging, construction, 
and special industrial applica- 
tions, however, paper is called on 
to perform functions for which 
plastics are often better suited. 
>» Markets Diverge—Because it 
is a porous absorbant web, paper 
is an excellent printing surface, 
and when this is combined with 
its low cost per unit area, there 
will be little competition from 
plastics for the markets served 
by book, fine, and other communi- 
cation papers. The combination 
of its porous and absorbent prop- 
erties with the soft hand possible 
in a fibrous material has also 
allowed paper to dominate the 
personal products area, where 
competition stems mainly from 
textiles, not plastics. 
> Markets Meet—In packaging 
applications paper and paper- 
board play a broad role by pro- 
viding both maximum protection 
and merchandising appeal at a 
low cost per unit packaged. 
Where paper has failed to meet 
product needs in this respect, it 
has faced competition from other 
packaging materials. 
> Packaging—In most cases, 
paper has lost out because it is 
not transparent; examples where 
this is an important market re- 
quirement include meat and fresh 
produce packaging, ice cream 
containers, and garment bags. 
Barrier properties are also im- 
portant in packaging applica- 


Tons 
Est. plastic gains ....280,000 


Cellophane 55,000 
Polyethylene & 
cellophane 
Cellophane 
Polyethylene 
Polyethylene 
Polyethylene 
Synthetic latex 
Polyethylene & PVC 
Polystyrene 


Polystyrene & 
cellulose acetate 


55,000 
50,000 
12,000 
15,000 

8,000 
40,000 
10,000 
15,000 


20,000 


tions, and often coated and 
treated papers do not meet mar- 
ket requirements. It is on this 
basis that plastic shipping sacks 
hope to develop a sizable market. 
> Transparent Trap—The im- 
portance of transparency in mer- 
chandising perishable products 
has been well documented and is 
clearly related to the advent of 
self-service merchandising. When 
confronted with self-service, the 
consumer is forced to place heavy 
reliance on visual inspection of 
nonuniform merchandise in or- 
der to make a selection; under 
such circumstances, transparency 
is a highly desirable packaging 
function. 

>In Meat—tThis is the case in 
meat packaging, where cello- 
phane (not a true synthetic but 
here classified as a plastic) over- 
wraps have eliminated the use of 
butcher’s paper. A review of 
available statistics indicates that 
the loss in paper volume ap- 
proaches 75,000 tons; in its place, 
some 90 million lb. of cellophane 
and 20 million lb. of other film 
are now used, 

>In Produce — By the same 
token, prepackaging of fresh 
produce has sharply curtailed 
the requirements of small 1- to 
5-lb. grocery bags; shipments of 
paper lost in 1958 in this use are 
estimated at 25,000 tons, but 
this same market required more 


. than 60 million lb. of polyethyl- 


ene and 50 million Ib. of cello- 
phane and other films. Only about 
380% of fresh produce is pre- 
packaged today; consequently, 
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U.S. STEEL reports: 


SMALL VALVE IN 4TH YEAR OF ‘ROUND-THE-CLOCK’ SERVICE! 


It guards the outlet of one of the world’s largest acid tanks for U.S. Steel. Here are the 
performance facts on this 4” Aloyco Gate Valve (made of Aloyco q 

20 Stainless Steel): It still shuts off tight. It has required no Longer Lasting 
servicing except for minor packing adjustment. It has been A LOYC C 

on continuous 24-hour service for 4 years. People who pay VALVES 
for performance only, rely on Aloyco Stainless Steel Valves hy Cennaarnt <o 
wherever corrosion is a problem. Want a safe, economical way to handle corrosives? 


Write: Alloy Steel Products Co., Inc., 1301 West Elizabeth Ave., Linden, New Jersey. o3 


ALLOY STEEL PRODUCTS COMPANY (¢@: 


& 
fewe® 


Boston « New York * Wilmington « Atlanta * Birmingham * Baton Rouge « Buffalo « Pittsburgh « Chicago * St. Louis « San Francisco « Los Angeles « Seattle 





ECONOMICS . . 


there are large markets for plas- 
tics, whereas a declining market 
share can be anticipated for 
paper. 

> Bread Wrap—tIn bread pack- 
aging, one third of the market 
is now in transparent film, and 
the current use of almost 85,000 
tons of wax paper is threatened 
by both cellophane and polyethyl- 
ene film. Unlike meat and prod- 
uce items, baked goods are not 
items where visual inspection 
will reveal quality; hence an im- 
portant incentive for transpar- 
ency is lost. Nevertheless, clear 
film has been used on high-qual- 
ity loaves for many years, and 
Wax paper may suffer from a low- 
quality image in bread pack- 
aging. To date, the potential 
volume of wax paper lost in 
baked goods packaging is close 
to 100,000 tons. 

The use of polystyrene cups 
and lids for ice cream and other 
dairy products again depends on 
the merchandising appeal of 
transparency, since these poly- 
styrene containers cost nearly 
50% more ,than conventional 
paper cups. 

Because of cost, only premium 
quality creams of unusual color 
or marbling effect are packed in 
plastic. Surveys of ice cream 
manufacturers indicate that 
about 5% of production is han- 
dled in plastics; this means that 
less than 1,500 tons of special 
food board has been replaced. 

However, a large growth has 
occurred over the past five years 
in the use of transparent poly- 
styrene lids for various other 
types of paper cups and contain- 
ers. During this period, produc- 
tion paper cup and lid stock has 
declined over 60%, with losses 
near 14,000 tons. Thus, in total 
paperboard, packaging has lost 
about 15,000 tons of potential 
volume to polystyrene cups and 
lids. 
> Garment Bags—A large pack- 
aging market lost to plastics is 
the dry cleaning garment bag. 
In this market plastics have com- 
peted on the basis of both cost 
and transparency. To meet paper 
costs, manufacturers reduced 
film thicknesses to about one half 
mil and the film was sold as tube 
stock for use on inexpensive ma- 
chines, Although paper bags re- 
quired no investment in equip- 
ment, storage and handling were 


generally inefficient. The trans- 
parency of polyethylene film, 
however, allows immediate iden- 
tification and visual inspection of 
the finished product; thus, it 
achieved overwhelming market 
acceptance. 

Consumption of polyethylene 
film in this area during 1959 was 
close to 40 million lb., equivalent 
to 75,000 tons of paper bags. In 
1958, however, market penetra- 
tion was only about half this 
level; therefore paper tonnages 
lost to that point are estimated 
at 40,000 tons. 
> Shipping Sacks — Although 
polyethylene resin producers 
have long watched the multiwall 
bag field, the price of a plastic 
equivalent has remained too high 
to achieve more than nominal 
sales. Recently, however, Phillips 
Chemical Co. has introduced a 
new resin blend which can 
be used in thinner wall con- 
constructions without sacrificing 
strength. This development has 
lowered costs to a point where 
plastic shipping sacks are com- 
petitive (17-20¢/bag) with the 
polyethylene lined or polyethyl- 
ene coated paper multiwalls; it 
is still, however, above the cost 
of conventional asphalt coated 
paper constructions (12-15¢/ 
bag) and well above conventional 
multiwalls (7-10¢/bag). 

If costs continue to fall, poly- 
ethylene multiwalls could be used 
for nearly a third of the 24-bil- 
lion multiwall bags produced. At 
least this many multiwalls re- 
quire some moisture protection 
and could be better protected by 
polyethylene bags. Cost relation- 
ships, however, reduce the max- 
imum potential market to a more 
realistic 100 million bags, the 
current industry target. 

Other packaging applications 
where plastics have competed 
with paper include confectionery 
products, hardware and drug 
packaging. Polyethylene film and 
cellophane are used primarily for 
the merchandising appeal of 
transparency. The paper volume 
replaced probably exceeds 30,000 
tons. 

Rigid plastic packages for 
drugs, toiletries, cosmetics, and 
jewelry represent a market for 
some 50 million lb. of resin, pri- 
marily polystyrene and cellulose 
acetate. Again, transparent pack- 
aging is the goal, and plastics 


compete with folding and set-up 
boxes for these markets. In 
terms of potential paperboard 
tonnages, this market represents 
a displacement of close to 20,000 
tons of paperboard. 

> Construction — In the con- 
struction industry, upgraded pa- 
pers were used in applications 
which are now more efficiently 
covered by plastics. A prime ex- 
ample of this is the displacement 
of some 60,000 tons/year of as- 
phalt-impregnated roll roofing 
material that was used for vapor 
barriers in slab construction. 
Plastics have been replacing pa- 
per here ever since the Federal 
Housing Administration  ap- 
proved polyethylene film as a va- 
por barrier for use under slab- 
type construction and crawl 
spaces. 

One of the important trends in 
the building field has been the 
replacement of wallpaper by syn- 
thetic latex paints (not strictly 
plastics, but based on synthetic 
resins) for decorative wall cover- 
ings. Because of the ease of ap- 
plication and the low cost com- 
pared to wallpaper, latex paints 
have often been substituted for 
wallpaper; this has reduced the 
demand for wallpaper by an esti- 
mated 25,000 tons per year. In 
the flooring field, asphalt tile, 
vinyl-asbestos, and pure vinyl 
tiles have been competing with 
paper-backed linoleum and 
enamel floor coverings, but paper 
losses here are unknown. 
> Electrical Insulation — Al- 
though a myriad of small indus- 
trial markets can be discussed, 
the only significant industrial 
papers to feel the effect of plastic 
competition are those sold for 
electrical insulation and cable 
wraps. Paper has long been an 
important insulating material, 
but the current trend in elec- 
trical insulation is away from 
paper and toward newer syn- 
thetics. Even though improved 
impregnation treatments have 
been developed, papers cannot 
meet the new moisture sensitiv- 
ity and temperature require- 
ments. New electrical designs 
have also stimulated development 
of improved resins for insulating 
materials. In all, losses to plas- 
tics and other materials have 
reduced the growth of electrical 
insulation papers by an estimated 
10,000 tons per year. 
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If the above advertisement could have been 
written by you—then look no further. Just 
get in touch with Oronite and talk over your 
phenol requirements. 

Oronite has always been willing to invest to 
meet its customers’ growing demands. Proof 
of this is the fact that Oronite’s phenol plant 
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capacity has been increased almost 50% since 
this plant began production just five years ago. 


BECHTEL 
CORPORATION 
220 Montgomery St., 7th Hy 


So if your process requires a highly pure 
phenol, or if you want to be assured of a most 
dependable source of supply — now and in 
the years ahead — just contact any Oronite 
office and discuss your needs. 
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Los Angeles, San Francisco, Seattle 
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Mighty Mite Meets His Match 


A forecast of improved mite 
control for fruit growers comes 
with the announcement that both 
the Food and Drug Administra- 
tion and the U.S. Dept. of Agri- 
culture have approved broader 
application of the new miticide, 
Tedion. 

These new actions, added to 
earlier registration of Tedion for 
use on citrus fruit, opens the 
door for the miticide’s across- 
the-board use on fruits (includ- 
ing 11 deciduous fruits) while on 
the tree. 


Major advantages of the new 
compound (2, 4, 5, 4’-tetrachloro- 
diphenyl! sulfone) lie in its speci- 
ficity, low order of toxicity and 
long residual effect. 

Tedion is particularly effective 
on mite eggs and young crawl- 
ers. But most important, per- 
haps, is its absolute safety to 
the plant, to natural predators 
of the mite and to spray opera- 
tors and grove workers. — Ni- 
agara Chemical Div., Food 
Machinery & Chemical Corp., 
Middleport, N. Y. 94A 








Cellulose Resin 


Dissolves in water almost 
as easily as sugar. 


Unlike other grades of water- 
soluble resins which are stirred 
in water, Cellosize QP-4400 
goes into solution like sugar— 
without agglomeration. 

The new _ quick-dissolving, 
water-soluble hydroxyethy] cell- 
ulose is a nonionic thickener 
that’s compatible with anionics, 
cationics and nonionics. Among 
its outstanding properties are 
its high tolerance for electro- 
lytes, high thickening action 
(even in low concentrations) and 
low foaming in water solution. 
In water, Cellusize QP-4400 is 
nongelling even at the boiling 
point of the solution. 

Aside from excellent scrubba- 
bility, paints thickened with 
Cellosize QP-4400 have im- 
proved shelf life and thermal 
stability. The thickener can be 
dry-blended or ground with pig- 
ments because it allows instant 
color development when phthal- 
ocyanine colors are used to tint 
the hot latex paint systems. 

Other thickening applications 
include topical drug prepara- 
tions, cosmetic formulations, 
print pastes, agricultural chem- 
icals. 

Price is 89¢/lb. in lots of 
2,000 to 20,000 pounds.—Union 
Carbide Chemicals Co., New 
York. 94B 


Cracking Catalysts 


Boost yields, profits in 
cracking operations. 


Two new fluid cracking cata- 
lysts, Aerocat 3C-12 and Aero- 
cat 3C-20 are silica-magnesia- 
alumina compositions reported 
to have selectivity advantages 
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HORTONSPHERES” 


help “shave the peaks” for 


Alabama Gas Corporation — 





Propane is stored under refrigeration in these insulated Hortonspheres at Alabama Gas’ Birmingham peak shaving plant. 


Alabama Gas Corporation supplies the natural 
gas that feeds the furnaces of 49 growing com- 
munities. When cold weather strikes sunny 
Alabama, the demand for gas skyrockets. This 
situation calls for “Speak shaving” . .. the 
boosting of normal gas supplies to meet a 
temporary condition. 

Three CB&I-built Hortonspheres are the 
heart of Alabama Gas’ peak shaving facility. 


These vessels store some 36,000 barrels of liquid 
propane at 30°F. to 35°F. During peak periods, 
the propane is vaporized and further processed 
to make it compatible with natural gas and is 
then introduced into the gas distribution system. 

Hortonspheres are used extensively for the 
storage of volatile liquids and gases under pres- 
sure . . . with or without refrigeration. Write 
our nearest office for full details. 


_Cuicaco Brioce & Iron Company. 


332 SOUTH MICHIGAN AVENUE 


roy OFFICES AND SUBSIDIARIES IN PRINCIPAL CITIES THROUGHOUT THE WORLO 


CHICAGO 4, ILLINOIS 
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over current silica-alumina cat- 
alysts. 

Aerocat 3C-12 produces an 
appreciably higher yield of gas- 
oline with no sacrifice in qual- 
ity, and 3C-20 produces increased 
yields of propylene and butyl- 
enes at the expense of coke and 
light gases. 

Catalytic activity and phys- 
ical properties of both products, 
including regenerability and 
maintenance of activity stabil- 
ity, are essentially the same as 
for synthetic — silica-alumina 
compositions. 

Pilot plant studies show that 
these new catalysts will enable 
refiners to realize higher profits 
from their catalytic cracking 
operations. — American Cyana- 
mid Co., New York. 94C 


fon Exchange Papers 


New products point to link- 
ing of ion exchange and 
paper chromatography. 


Recently announced ion ex- 
change papers, tradenamed Am- 
berlite, are seen as potential 
tools for industrial processing, 
analytical work and research. 
Composed of fine-particle resins 
supported by alpha cellulose 
pulp fibers, they provide a 
means for combining the selec- 
tivity and capacity of ion ex- 
change resins with the conven- 
tional properties of paper for 
chromatography. In addition, 
they offer possibilities for filtra- 
tion and similar operations. 

The sheets contain 50% ion 
exchange resin on a dry weight 
basis, yet are reported to have 
good uniformity and physical 
strength when wet. They are 
available in four types: strongly 
or weakly acidic or basic. 

Suggested industrial uses in- 
clude removing small amounts 
of contaminants from viscous 
solutions, and _ concentrating 
valuable components such as 
noble metals. Many other uses 
are foreseen, including ones in 
analytical and research work. 

The papers are available in 
two popular chromatography 
sizes, 9x12 in. and 18x22 in., and 
also in a trial package contain- 
ing 8x1l in. sheets—Rohm & 
Haas Co., Philadelphia. 96A 


Epexy Pipe Coating 


Competitive costwise with 
other mill coatings. 


A new epoxy resin pipe coat- 
ing that can be applied more 
easily and quickly than conven- 
tional mill coatings is expected, 
for the first time, to bring the 
physical and electrical proper- 
ties of epoxies to the corrosion 
field at a price that will allow 
universal use. 

The one-part powder, Scotch- 
kote No. 101, cures in less than 
20 seconds with close coating 
tolerances. Solvent hazards and 
post-baking, normally associ- 
ated with epoxies, are elimi- 
nated. 

Mill application of the coat- 
ing is a four-step process con- 
sisting of cleaning, heating, 
coating—via air-suspended par- 
ticles in a coating chamber— 
and jeeping the pipe. 

The resin, upon application, 


is completely thermoset and 
won’t flow under pressure nor 
on heating. Adhesion strength 
is 3,000 psi.; high impact 
strength resists damage from 
soil or pipe movement and the 
abrasion and shock of _ back- 
filling. Scotchkote 101 also re- 
sists attack by most chemicals, 
including hydrocarbons such as 
fuel oil, gasoline, kerosene and 
sweet or sour crude. 

More than two years of devel- 
opment and testing have shown 
that the epoxy resin should have 
economical and practical use 
not only as a protective pipe 
coating, but also as a coating 
for irregularly shaped objects 
such as pipe fittings (see above) 
meter brackets, beams and sup- 
ports. 

Cost of resin-coated pipe “in 
the ground,” according to pilot- 
plant tests, will be competitive 
with conventional mill coatings. 
Savings are expected because of 
reduced shipping and handling 
damage; ability to ship more 
pipe per carload, due to thin (10 
mil) coating; and reduced 
amount of joint insulation ma- 
terials, because cut-backs on 
pipe ends are not usually re- 
quired. 

To date, emphasis has been 
placed on coating 2-in.-dia. and 
smaller pipe. However, pilot 
plant facilities are being ex- 
panded to handle larger pipe.— 
Minnesota Mining & Mfg. Co., 
St. Paul. 96B 
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With MHI Lithium Aluminum Hydride 


Development of new techniques for utilizing lithium aluminum 
hydride broaden the application of this powerful, ether soluble, 
reducing agent beyond aldehyde, ketone, ester and nitrile 
reductions. By combining other reagents with lithium aluminum 
hydride, mixed hydride systems are achieved that can be used 
to increase selectivity. 


In some cases reactions take an entirely new course. In other 
cases stereospecific reductions occur. Here are a few example 
reactions which can be of great significance in the field of 
organic synthesis and especially for the synthesis of pharma- 
ceuticals and natural products: 


sate 
Usual: RR’ C — CHR -» RR'COHCH2R” (Most substituted alcohol) 


0 
New: RR’ C’— CHR” pier RR CHCHOHR” (Least substituted alcohol) 


CHs _ tan Cis — H (90% 
Usual: Se >C- (is 0— agit =¢ ~<k trans) 
CH CH3 (97-100% 
New: cH > =e -€$ = =¢ = rca > 0-9 trans) 
AIC ¢ 


(In excess) 


Usual: RCgHgCOCgHgR’ —LAY RCgHgCHOHCgHgR’ 


New: RC gHgCOCg HAR’ Te >RCgHaCHCgHaR’ 
3 


LAH . ) _ NHoCgH4CH20H 


LAH 
— NHoCeHaCH 
AlCl; >0 2CgH4CH3 


Usual: 9 — NH2CgH4COOH 
New: O—NHpCgHgCOOH - 


Usual: CgHs0CH2CgHs >no reaction 


New: CgHsOCH2CgHs Scrip OsHs0H 4 CgHsCHg (Ether cleavage) 
2 


MHI lithium aluminum hydride is easy and safe to use. Reac- 
tions are rapid, yet easily controlled in conventional equipment. 
Reductions can be carried out at room temperature and atmos- 
pheric pressure. MHI Technical service is available to help you 
with your applications of lithium aluminum hydride. 


For complete information; 

lf you have not already received your copy, write for 
MHI’s new booklet, “Selective Reductions of Organic 
Compounds with Complex Metal Hydrides” by Mark N. 
Rerick, University of Notre Dame. 


CHEMICAL HYDRIDE DIVISION 


Metal Hydrides Incorporated 


PIONEERS IN HYDRIDE CHEMISTRY 
516 W. CONGRESS STREET, BEVERLY, MASSACHUSETTS 
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CHEMICALS ... 


Plastic Coating 


New protective solution for 
electronic parts has high 
quality-rating. 


A new plastic coating mate- 
rial, temperature-resistant and 
possessing a high Q-factor 
(quality rating), is now avail- 
able for use with RF filters and 
other similar electronic compo- 
nents. Applicable by brushing, 
dipping or spraying, the mate- 
rial provides a coating which 
exhibits good mechanical prop- 
erties in addition to its electri- 
cal qualities. 

Designated PA-338-D, the 
coating is particularly recom- 
mended for use with tuned cir- 
cuits, as it is reported to have 
only a negligible effect on the 
frequency response of the as- 
sembled units. 

A specific application is in 
the fabrication of miniature in- 
line RF filters, which usually 
consist of a series of small 
tuned circuits on a common 
axis. The coils are adjusted 
until proper filtering action is 
obtained; then they are perma- 
nently fixed in place by applying 
the coating. 

Use of PA-338-D in this type 
of situation gives a coating 
which is clear, tough, resistant 
to water, oils and solvents, ca- 
pable of continuous service 
at elevated temperatures, and 
strong enough to hold the filter 
components in place under con- 
ditions of vibration and shock. 
At the same time, the material 
causes no shift in the electrical 
frequency of the filter. 

Procedure for using the coat- 
ing consists of applying it, al- 
lowing it to dry briefly, and then 
curing it in an oven at 275-300 
F. for 2 hr.—Plastic Associates, 
Laguna Beach, Calif. 98A 


Stabilized Poly 


First such polyethylene 
suitable for film use. 


Specially stabilized Tenite 
polyethylene formulation is now 
available for extrusion into 
thin, transparent, weather-re- 
sistant film. 

The new material incorpo- 
rates a non-pigment type of 
ultraviolet inhibitor, developed 
by Eastman Chemical, which is 
added to the resin during pro- 
duction to insure homogeneous 
dispersion and complete film 
protection. 

Five-mil-thick film extruded 
from the new formulation has 
withstood two years of weath- 
ering with little loss of strength. 
Tests show that it retained more 
of its original properties — 
clarity, smoothness, pliability, 
toughness—after two years’ ex- 
posure than film of unstabilized 
polyethylene retains after one 
year’s exposure to the same en- 
vironmental conditions. 

Eastman also supplies a sta- 
bilized Tenite poly formulation 
for injection molding of heavier 
sections and extrusion of sheet 
50 mils or thicker. In weather- 
ing tests, 50-mil sheet showed 
a retention of 88% of initial 
percent elongation after three 
years’ outdoor exposure. Heav- 
ier sections (125 mils thick), 
weathered under stress, still re- 
tained their good appearance 
after five years. 

Stabilized Tenite poly for ex- 
trusion as thin film carries a 
premium of 5¢/lb. Formulation 
for injection molding or for ex- 
trusion of sheet 50 mils or 
greater is available at a price 
of only two cents higher than 
the unstabilized material. — 
Eastman Chemical Products, 
Inc., New York. 98B 
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BRIEFS 


Derusting compound for alka- 
line plating lines has two- 
fold advantage: it sequesters 
rust without attacking metal 
and produces smut-free sur- 
faces. Known as_ Rustnix, 
compound is packaged as in- 
dividually boxed 50-lb. por- 
ous blocks for convenient 
handling and storage. Each 
block is contained in an inner 
polyethylene wrapper which, 
after slitting, may be dropped 
into the bath with the block. 
Once Rustnix dissolves in so- 
lution, wrapper is removed 
from the tank. — Cowles 
Chemical Co., Cleveland. 98C 


Porous silver in standard sheet 
sizes of 6x9 in. is now avail- 
able in production quantities. 
Sheet thickness ranges from 
sx to 1 in.; porosity grades 
range from nominal 2 microns 
to nominal 55 microns, based 
on 98% removal of all parti- 
cles larger than the nominal 
size rating—Micro Metallic 
Div., Pall Corp., Glen Cove, 
N. Y. 98D 


Anhydrous, N, N, N’, N’-Tetra- 
methyl ethylenediamine is 
now available in 1-gal., 5-gal., 
30-gal. and 55-gal. containers. 
Known as T-23, this liquid is 
soluble in water and common 
organic solvents. Its uses 
include preparation of ion 
exchange resins, pharmaceu- 
ticals, urethane foam cata- 
lysts, epoxy curing agents. 
—Ames Laboratories, Inc., 
South Norwalk, Conn. 98E 


Film scintillators made of 
highly efficient Pilot Scintil- 
lator B are now available for 
a number of new applications. 
Used as fast detectors of 
heavy charged particles and 
fission fragments, these scin- 
tillators offer high time reso- 
lution and the ability to dis- 
criminate against gamma 
rays and fast neutrons. Also 
under study is their use as 
image intensifiers in such 
fields as autoradiography. 
Films ranging in thickness 
from 4 to 5 mils and in sheets 
of about 1l-in. dia. are 
stocked. — Pilot Chemicals, 
Inc., Watertown, Mass. 98F 
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““Eye-Opening” Development Aids Screen Efficiency 


Blinded screens literally open 
their eyes when conventional 
screen surfaces are replaced 
with the new Inland loose-rod 
deck. Free, rolling, loose rods 
which rotate as they vibrate 
handle moist, sticky ores or 
other materials without blind- 
ing, permit a large increase in 
capacity compared with fixed- 
rod decks. 

Installed at right angles to 
material flow, rods rotate oppo- 
site to the rotation of the vi- 
brating mechanisms at 60 to 100 
rpm. depending on the screen 


throw and speed. The combina- 
tion of rotary and vibratory mo- 
tion effectively reduces blinding 
tendency, shakes off clinging 
particles before they can bridge 
over screen openings. 

Rotating deck rods, which 
have induction-hardened ends to 
resist wear and abrasion, can be 
replaced singly or in groups. 
Loose-rod decks are available on 
new screens or can replace con- 
ventional screen surfaces on all 
makes of existing screens.— 
Allis-Chalmers Mfg. Co., Mil- 
waukee, Wis. 100A 





Versatile Transmitter 


Pneumatic instrument for 
process variables. 


New Model 45 series pneu- 
matic indicating transmitters 
for pressure, flow, temperature, 
liquid level, differential pres- 
sure and dew point feature 
measuring elements specifically 
designed for each major process 
variable. High ambient tem- 
perature stability with less than 
0.5% error for ambient tempera- 
ture changes up to 50° F is ac- 
complished by careful matching 
of measuring elements and 
transmitter units. 

Measuring elements afe avail- 
able in the following types and 
ranges: pressure, 0-10 in. water 
to 0-80,000 pis.; temperature, 
—450 to +9,000° F; flow (dif- 
ferential pressure) 0-1 to 0-40 
in. water; liquid level, open 
vessels 0-10 in. water minimum 
—closed vessels, 0-20 in. water 
minimum; dew point, —50 to 
+165° F. Operating on a 20 
psi. air supply, the transmitter 
has an output signal of 3-15 
psi. 

Large scale and fluorescent 
pointer make for high visibility 
indication. Weatherproof steel 
case has a corrosion-resistant 
vinyl coating and a gasketed 
door. — Foxboro Co., Foxboro, 
Mass. 100B 


Pressure Calibrator 


Digital system calibrates 
pressure instrumentation. 


Wiancko Engineering Co. is 
currently marketing equipment 
that performs complete calibra- 
tion of pressure instrumenta- 
tion systems. Unit’s unique 
digital design concept allows 
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THERE /S A DIFFERENCE IN PIPE FITTINGS 


Seedtine FITTINGS ARE MADE TO 
MEET CRITICAL STANDARDS 


Now you can comply with the severest codes and save up to 50% on critical stainless steel 
process lines when you specify SPEEDLINE Fittings and economical light wall Schedule 
5 or 10 pipe. 

The new issue of Code for Pressure Piping ASA B31.3-1959, for example, allows a design 
pressure of 611 psi for 2” ips Schedule 5, Type 304L process pipe at 100°F. Under the 
same conditions, allowable design pressure for 114” ips pipe would be 768 psi; for 
1” ips, 1122 psi. 

Since SPEEDLINE Fittings have been specially designed for use with light wall pipe, 
they can result in substantial installation economies whether you plan to butt-weld, 
flange or socket-join your lines. Yet long tangent SPEEDLINE Fittings cost no more than 
other fittings which are suitable for ‘“‘non-critical’’ service only. 

Let a SPEEDLINE Distributor show you why there is a difference with SPEEDLINE 
Fittings ...and what that difference can mean at your plant. Complete Catalog on request. 


For Distributor Listings see pages 1513 to 1516 Chemical Engineering Catalog. se0e 


CORROSION-RESISTANT FITTINGS 


STAINLESS STEEL © ALUMINUM e¢ SPECIAL ALLOYS 


Creod@sesrs 


A PRODUCT OF HORACE T. POTTS COMPANY « SOO E. ERIE AVENUE ¢ PHILADELPHIA 34, PENNSYLVANIA 
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EQUIPMENT DEVELOPMENTS .. . 


resolution to be set as fine as re- 
quired, without sacrifice of the 
response characteristic. Accu- 
racy is 0.05% full scale. 

In operation, pressure in the 
reservoir is measured by the 
secondary pressure standard, 
the output of which is precision 
frequency. This frequency is 
compared in the Wiancko fre- 
quency comparator with a se- 
lected reference frequency. 

Output of the comparator, in- 
dicating magnitude and direc- 
tion of difference in frequen- 
cies, regulates the pressure of 
the reservoir. Over-all result is 
an accurate pressure source.— 
Wiancko Engineering Co., Pasa- 
dena, Calif. 100C 


Cireuit Cheeker 


Locates circuit grounds on 
underground cables. 


Combining ground detection 
with pipe location, the improved 
Brunt Faultfinder quickly lo-: 
cates accidental grounds on 
power systems, a.c. and d.c., up 
to 600 v., while the system is 
energized. By imposing only 2 
amp. on the circuit, it cannot 
damage equipment, according to 
the manufacturer. 

Weighing only 18 lb., the im- 
proved model features double 
earphones with foam rubber 
covering to assist in hearing 
loud and clear signals. Oper- 
ated by one man, it is conveni- 
ent in locating cables, pipes, 
and line signals both above and 
below ground without climb- 
ing or excavating. — Parr Mfg. 
Corp., Newark, N. J. 102A 
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Tefion Hose and Rings 


New resistant products ex- 
tend service range. 


Flexible hose and Y-rings 
now utilize Teflon for added 
chemical resistance. 

Hose, made from a Teflon 
tube overlaid with cotton-steel 
plies which are bonded to both 
the tube and heavy cover, with- 
stands all known chemicals ex- 
cept fluorine gas, chlorine tri- 
fluoride, and molten alkali 
metals. 

Named Flexlon, it can be used 
for flexible connections or for 
conveying at temperatures to 
325° F and pressures to 1,500 
psi. Easily cleaned and steril- 
ized, it is available in standard 
diameters to 1} in. in 15 to 50 ft. 
lengths with brass or stainless 
steel fittings, depending on size. 

Hydraulic and pneumatic 
equipment which use V-type 
packing rings may operate at 
higher temperatures and speeds 
when fitted with Teflon-impreg- 
nated asbestos cloth packing. 
The balanced combination of 
Teflon and asbestos cloth pro- 
vides minimal thermal expan- 
sion, extrusion resistance, low 
coefficient of friction without 
the aid of lubrication, and re- 
sistance to temperatures. to 
500° F. 
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Ring design is unique in that 
increasing pressure from the 
tightening of the gland can be 
tolerated without creating cor- 
responding excessive friction 
and extrusion, Hydraulic or gas 
pressure automatically expands 
the lip or circumference of the 
rings on the pressure stroke to 
form a tight seal against the 
stuffing wall or shaft.—Raybes- 
tos-Manhattan, Inc., Passaic, 
N. J. 102B 


Tronsmitter Power Supply 


Bubble Detector 


Signals presence of bub- 
bling in most liquids. 


Offered for detection of un- 
desirable or controlled bubbling 
in almost any liquid—-in open or 
closed vessels, pipes or flumes 
—the Taylor ultrasonic bubble 
detector can be coupled with 
any type of indicating, record- 
ing or controlling instrumenta- 
tion, or simply with some type 
of alarm. System will signal 
the presence of individual bub- 
bles as readily as large quanti- 
ties; strength of output signal 
varies with both the size and 
number of bubbles. 

In operation, a pulsed ultra- 
sonic signal passes through the 
liquid, which is likewise flow- 
ing between the transmitter and 
receiver heads. Presence of 
bubbles naturally weakens or 
interrupts the signal. Each ampli- 
fying unit consists of four sub- 
assemblies: a transmitter, a re- 
ceiver amplifier, power supply, 
and an operational analyzer 
(eliminates the need for exter- 
nal calibration). 

Material of construction for 
the head assembly is Type 316 
stainless steel. Output is 0 to 
4 ma. into 2,500 ohms, Minimum 
bubble size detectable is 0.001 
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JOY CENTRIFUGAL COMPRESSORS 


TAKE LESS THAN 


Joy Centrifugal Compressors are efficient and com- 
pact. Superior performance is the result of designs 
using advanced aerodynamic concepts and space-age 
metallurgy. The impeller is machined from a single 
alloy-steel or aluminum forging and keyed to an 
alloy steel shaft which is integral with the speed in- 
creasing gear. For compactness, the compressor cas- 
ing is bolted to the gear casing. 

The result of this design is trouble-free service 


sh 
Dust Collectors 
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Reciprocating & Dynamic Compressors 


HALF THE SPACE 


with remarkable savings in maintenance . . . the 
maximum of compressed air or gas for the power 
consumed and floor space occupied. 

Joy Dynamic Compressors are available in both 
centrifugal and axial designs, with a capacity range 
from 15 to 15000 HP. For complete details on how 
Joy Centrifugal and Axial Compressors can save 
space and money on your compression requirements, 
write for bulletin 1491-11. 


Joy Manufacturing Company 
Oliver Building, Pittsburgh 22, Pa. 


in Canada: Joy Manufacturing Company 
(Canada) Limited, Galt, Ontario 


Fans and 
Blowers 





EQUIPMENT DEVELOPMENTS .. . 


nated. Mask provides protection 
under exertion for approxi- 
mately 5 min.—Mine Safety Ap- 
pliances Co., Pittsburgh. 104C 


truded inner core of Teflon 
resin, pure bronze-wire-rein- 
forcing braid and swaged fit- 
tings to provide reliability with 
resistance to deterioration, 
abrasion, scaling, blow-offs and 
leakage. 

Completely resistant to most 
chemicals, the Teflon inner core 
will not embrittle, work-harden 
or deform, even after millions 
of flexing cycles at 400 F., say 
company officials. Break pres- 
sures are approximately six 
times maximum recommended 
operating pressure. Sizes range 
from 14 to 1 in.—Titeflex, Inc., 
Springfield, Mass. 104B 


in. dia. No air supply is re- 
quired for instrument opera- 
tion.—Taylor Instrument Cos., 
Rochester, N. Y. 102C 


Subminiature Pump 


Tiny unit delivers up to 
8 gpm. at 150 psi. 


Designed for heavy duty work 
in areas requiring subminiature 
equipment, a new small centrif- 
ugal pump delivers up to 8 gpm. 
at 150 psi. It handles salt water 
and other corrosive fluids be- 
tween —60 and +350° F. 

Shaft is sealed with a Skinner 
rotary-face seal which with- 
stands pressures up to 600 psi. 
Constructed with an aluminum 
housing and bronze impeller, 
pump has a duty limit of 10 min. 
Power source is direct current 
motor. — Hydrodyne Corp., No. 
Hollywood, Calif. 104A 


Air Flowmeter 


Designed for missile duty, 
now offered to industry. 


Claimed to be the first air- 
flow measuring device with di- 
rect “deadbeat” or precise read- 
ings, a new meter provides 
direct readout of flows from 20 
to 200 cfm. at any pressure from 
2 to 12.5 psig. A revolving drum- 
type dial, 25 in. in circumfer- 
ence, plus dampening by pad- 
dles turning in oil within the 
drum reservoir, enable direct 
deadbeat readings at any point 
throughout the dial circumfer- 
ence. 

A turbine wheel attached to a 
spring wire stretched within a 
vertical duct actuates the dial. 
As air flow rotates the turbine 
wheel, all torque created is op- 
posed by the wire spring, thus 
registering the rate of flow on 
the circular dial. Pressure drop 
to the device is less than 0.1 lb. 

Materials of construction 
vary from glass to metal. Suit- 
able for pressures to 5,000 psi., 


Air Escape Mask 
Compressed air supplied 
for emergencies. 


Rapid exit from contaminated 
or oxygen-deficient areas is pos- 
sible with a new escape mask. 
Developed originally for use in 
rocket and missile test areas to 
guard against rapidly develop- 
ing toxic-gas concentrations, 
mask has practical application 
in any area where potentially 
hazardous conditions exist. 

Designed for virtually instan- 
taneous operation in emergen- 
cies, the 8-lb. unit is carried on 
a nylon harness. A clip holds 


Flexible Hose 


Developed to withstand 


harsh steam service. the 


According to the manufac- 
turer, one of industry’s tough- 
est hose problems—the trans- 
mission of live steam—has been 
whipped by a new flexible hose 
called White Line Steam Hose. 
The hose incorporates an ex- 
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retaining mouthpiece, ex- 
halation valve and nose clip 
within easy reach. Escape mask 
assembly can be worn for long 
periods before actual use. 

By incorporating the demand 
regulator directly into com- 
pressed air cylinder, need for 
manual valve operation is elimi- 


| Continues on... 


the unit is also adaptable to 


| EQUIPMENT 


NEWS 


page 192 | 
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Now Available Up To 150 HP 


NEW JOY WGSH VERTICAL COMPRESSORS 


Joy’s line of highly efficient vertical type compressors has been extended 
to 150 hp. These new heavy duty WG9H’s have the same design fea- 
tures which established the vertical type, single-cylinder compressor’s 
reputation for high efficiency and low maintenance. 

You can get both standard and oil-free machines in six standard atmos- 
pheric air sizes, with appropriate cylinders for gas boosting and high 
pressure applications, if desired. Capacity range is from 633 to 1630 cfm. 

Other Joy vertical type compressors are available in a range from 15 
to 75 hp. Joy also can furnish V-type and semi-radial type machines up 
to 1250 hp, and axial or centrifugal compressors from 15 to 15,000 hp. 
Whatever your air or gas compressing problems may be, Joy can supply 
an economical solution. 

For full information on the new line of WG9H Compressors, write for 
Bulletin 1013-11. 


Joy Manufacturing Company 
Oliver Building, Pittsburgh 22, Pa. 


b In Canada: Joy Manufacturing Company 
Dust Collectors | Reciprocating & Dynamic Compressors | Blowers (Canada) Limited, Galt, Ontario 
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For high-clarity filtration of most liquids —use this 


specially milled diatomite, Hyflo Super Cel. 


For filtration of larger suspended particles 
combines maximum clarity plus faster flow rates. 


pmen 
for all Celite grades. 














T 





—Celite 545 


In diatomites, Johns-Manville precision processing works for you 


Constant uniformity in every grade of Celite 
assures consistent results, less down-time 


For mineral filler vse—Super Floss grade is 
made up of carefully sized fines air-floated 


off in the bag house. 


h 





Typical J-M bag 


house equipment. 


As THE MICROSCOPE SHOWS, each 
grade of Celite* diatomite has its 
own distinctive particle size dis- 
tribution. Yet no matter where or 
when purchased, each remains uni- 
form from bag to bag—your assur- 
ance of top production results with 
minimum down-time. 

Three examples of flux-calcined 
Celites are shown here. Hyflo® 
Super Cel is widely used for filtra- 
tion in many industries. It has just 
the right combination of coarse and 
fine particles to assure optimum 
clarity and flow rates. Celite 545, 
with a higher percentage of coarse 
particles, is used to achieve maxi- 
mum clarity and faster flow rates 
with liquids that have larger sus- 
pended particles. 


Super Floss, one of several bag 
house grades, has fine particle size 
distribution. A white powder, it is 
processed within very narrow toler- 
ances (less than 1% retained on 
325 mesh). It is a popular filler in 
fine products such as silver polishes. 


Johns-Manville can precision- 
produce so many different grades of 
Celite because it mines the material 
from the world’s largest and purest 
commercially available deposit. For 
assistance with specific filtration or 
mineral filler problems, talk to a 
nearby Celite engineer. Or write 
direct to Johns-Manville, Box 14, 
New York 16, N. Y. In Canada, 
Port Credit, Ontario. 


*Celite is Johns-Manville’s registered trade mark 
for its diatomaceous silica products. 


JOHNS-MANVILLE JM 
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Saran Lined Pipe... 
process lifeline with a hot acid cargo 


When a complex piping system carries corrosive process 
liquors . . . when it must withstand constant thermal stress 
imposed by its high-temperature cargo . . . corrosion resist- 
ance and high physical strength are the keys to pipeline 
dependability. 

The maze above is of Saran Lined Pipe, and is a part of the 
process piping at American Cyanamid’s Savannah plant, 
Savannah, Georgia. Most of this pipe carries process liquors 
with a sulfuric acid content of 25% .. . at temperatures of 
165° F. and above. Pumping pressures range upward to a 
maximum of 70 psig. 

The chemical activity and high temperatures of the pipe’s 
contents are severe threats to pipeline durability, but thanks 
to the extreme corrosion resistance and high strength of 
Saran Lined Pipe it has performed dependably for Amer- 











ican Cyanamid since installation four years ago. 

Similar sections of Saran Lined Pipe carry hydrochloric acid 
in concentrations as high as 37%, while others are used to 
transfer 10% caustic soda. In many areas other types of 
corrosion resistant piping have been replaced with new Saran 
Lined Pipe, with highly satisfactory results. 


When processing systems require piping that must resist 
corrosion and chemical activity, under a wide variety of 
conditions, consider dependable Saran Lined Pipe. Saran 
Lined Pipe, fittings, valves and pumps are available for sys- 
tems operating from vacuum to 300 psi, from below zero 
to 200° F. They can be cut, fitted and modified easily in 
the field without special equipment. For more information, 
write Saran Lined Pipe Company, 2415 Burdette Avenue, 
Ferndale, Michigan, Department 2280AKS5-16. 


See ‘‘The Dow Hour of Great Mysteries'’ on NBC-TV 


THE DOW CHEMICAL COMPANY ¢ MIDLAND, MICHIGAN 
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KEMP INERT GAS GENERATORS 
: five YOU F basic 


me 
i 
Se 


I Constant analysis is automatic due 
to the exclusive Kemp Carburetor that 
pre-mixes gas and air in precisely the 
ratio you desire . . . maintains it regard- 
less of total! demand or pressure fluctua- 
tion in the supply line. 


Easy start-up is yours with Kemp 
Carburetor and external test burner. You 
test the pre-mixed gas-air ratio before it 
enters the combustion chamber. And elec- 
tric ignition gets your Kemp Generator 
off to a time-saving, labor-saving start. 


3 Safety controls effectively end flame- 
out danger. Kemp’s electronic flame fail- 
ure control instantly and automatically 
cuts off gas supply to the carburetor. 
Moisture and combustion chamber pres- 
sure cannot affect this control. 


It always pays to 


FIRE AND 
EXPLOSION | 
ATMOSPHERES 


4 Set it—forget it. Once you've set the 
vernier dial on your Kemp Generator 
you can walk away and forget about it. 
Kemp’s exclusive carburetor keeps your 
exact gas-air ratio coming hour after hour 
—as long as you wish—without further 
checking or manipulation of controls. 


SEE THE MAN FROM KEMP 


He is equipped and qualified to advise 
you on any size and type of generator 
you may require... can also counsel you 
on dryers and compressors for inert or 
nitrogen generation systems and heaters. 
See your C.E.C. Catalog for full listing 
of Kemp representatives in your area or 
check your local telephone book. For 
details on Kemp Inert Gas Generators, 
write for Bulletin I-10. 


THE C. M. KEMP 


KM 


OF BALTIMORE 


e to MANUFACTURING COMPANY 


405 E. Oliver St., Baltimore 2, Md. 
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How Foster Wheeler 
gives you “profits” from chemicals 
you don’t make 


It’s a matter of getting full value out of ideas... Find out about these and many other “profit 
because ideas that start with one chemical product ideas’”’ FW can offer, by writing to Foster Wheeler 
or process can often make another different product Corporation, 666 Fifth Avenue, New York 19, 
or process better, or more profitable. N.Y. Ask for the new booklet about “‘The Plant 
Today, for instance, one producer of methanol is You Want to Build”’. 

enjoying benefits of “profit ideas’’ based on FW’s 

experience in combining methanol and ammonia Heat Engineered products, plants and processes. . . 
synthesis. Another example, FW’s design for pro- for the world’s industrial progress. 

duction of high quality phthalic anhydride makes 

possible new profit-making efficiency for plants FOSTER iW WHEELER 


with capacities of three tons per day or more. NEW YORK — LONDON PARIS ST. CATHARINES, ONT 


I, —petroleum processing th) —chemical processing lz —specialized installations 





How Fuller Rotary Vacuum Pumps 
Reduce Maintenance Costs, Boost Operating Vacuum 
for Robinson Clay Product Co. 


BEFORE—Robinson Clay Product Co. installed 
their first Fuller vacuum pump two years ago, 
they had to do quarterly overhauls . . . repack 
blades as often as 3 or 4 times every year. 


AFTER—with two Fuller vacuum pumps now 
maintaining desired vacuum on the clay molding 
presses—these time consuming, costly mainten- 
ance problems have been eliminated. Operating 
vacuum has been upgraded by 23%. AND the 
first Fuller machine—now over 3 years old—has 
needed no overhaul, no repair and no parts 
replacement! 


WHY MAINTENANCE IS SO SIMPLE 
Because the Fuller rotary vacuum pump has only 
three moving parts—rotor, bearings and blades 
maintenance is minimized. Once each week, air 
filter bags are simply blown out with compressed 
air. Bearings are automatically lubricated. AND 
THAT’S ALL THERE IS TO IT! 

Simple... Economical . . . Efficient? INDEED 
THEY ARE! Why not let us show you how 
you, too, can cash in on the advantages of Fuller 
rotary vacuum pumps and compressors. Just 


write today for descriptive literature. aes 


FOR COMPLETE DETAILS, SEE CHEMICAL ENGINEERING CATALOG. 


FULLER COMPANY 
134 Bridge St., Catasauqua, Pa. 


Subsidiary of General American Transportation Corporation 


Offices in Principal Cities Throughout the World 


Fuller 


.... pioneers in harnessing AIR 
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Only 


TURBULAIRE-DOYLE 
SCRUBBERS 


GIVE YOU JET-ACTION GAS-CLEANING 


The Turbulaire-Doyle Scrubber is unique in its high collec- 
tion efficiencies and low maintenance requirements because it 
incorporates a jet-action design that assures a far more thor- 
ough scrubbing action—yet requires no complex mechanical 
systems that boost maintenance and repair costs. 


THE JET-CONE MAKES THE DIFFERENCE! 


This Jet-Cone in the throat of each Turbulaire- 
Doyle inlet tube causes a sharp increase in the 
velocity of the incoming gases—the velocity reach- 
ing maximum at the point where the dirt-laden 
gases impinge upon the scrubbing liquid. 


RESULT: unusually deep penetration of gases into 
the scrubbing fluid for more complete cleansing of all 
suspended particles—even those in the fume range. 





Yet there are no moving parts — nothing to require 
frequent repair or replacement! we 


sean sh 


er <>. 


ILLUSTRATED ABOVE: Two-stage rubber-covered units remove dust and fume 
from gases at wet process phosphoric acid plant. Capacity: 64,000 CFM. 


COTTRELL Electrical Precipitators 
2. MULTICLONE Mechanical Collectors 


CMP Combination Units 
OUALAIRE Jet-Cleaned Filters 
THERM-O-FLEX Hi-Temp Filters 
TURBULAIRE-DOYLE Scrubbers 
Iso: HOLO-FLITE Processors 
HI-TURBIANT Heaters 


Ht) 


Compare 
TURBULAIRE-Doy LE ADVANTAGES . 


N EFFICIENCIES 


97% to 
CTION 
Particles, 
RATIO 
000 CFM. 

NANCE 


99% range. 


oblems. 
ON PROBLEMS 


e design ‘ 
corrosion-ree; Permits wide choice of 


. isting Materials. 
end for Descriptive Bulletins 
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Engineers and Constructors of Equipment for Collection of Suspended Material from Gases . . . 


LOS ANGELES 54 e NEW YORK 17 @ CHICAGO 2 © PITTSBURGH 22 e ATLANTA5 @ SAN FRANCISCO 4 
Representatives in all principal cities 
Precipitation Company of Canada Ltd., 8285 Mountain Sights Avenue, Montreal 9 


PRECIPITATION 


DIVISION OF JOY MANUFACTURING COMPANY 


and Equipment for the Process Industries 


11] 
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DEVELOPMENTS ... 


~ PROCESS FLOWSHEET corren sy x. a. ras 


Fluid Coking: Costs Down, Profits Up 








New Fluid Coking Flowsheet Sete Equipment and Reduces Operat 


Economics of Improved Fluid Coker 


% return on total plant investment (after 52% taxes) 
Profitability: 








4 le 
Loe 


120 130 








110 


Spread between coke free product and feed value, ¢/bbl. 


Capital and Operating Costs: (Bosis: 10,000 bbI./ 
day feed, vacuum residyum 3.2° API, 24 wt. % Conradson carbon) 


Total Plant Investment $3,050,000 


Utility Requirements: 


Net Production 125 psig. Steam, Ib./hr. ......... 6,000 
Manpower: 


Operators per Shift 
Goavetes Coals, 8/0... 8 ce ae ceceres 
costs; ge 30¢/million Bty 





Though it may be all the rage these days to 
start talking computer control when you’re look- 
ing to improve over-all profitability of a well- 
established process, there’s one company at least 
that’s not passing up old-fashioned, sharp-pencil 
engineering as a means of making a good process 
better. 

Esso Research & Engineering Co. (Linden, 
N.J.) has unveiled a re-engineered version of the 
fluid coking process which Esso initially intro- 
duced in 1953 and has since commercialized in 
seven plants in the U.S. and Canada with a total 
capacity of over 100,000 bbl./day. New flowsheet 
that’s now up for licensing, called Model II, re- 
portedly can be installed and operated at up to 
1/3 less cost than the original version. 

Declares Esso, a Model II Fluid Coker re- 
quires an on-site investment of $230/bbl. com- 
pared with Model I’s $350/bbl. for plants in the 
10,000-bbl. /day-capacity Operating costs 
of the re-engineered version run about 75% of 


class. 


4 LARGEST FLUID COKER is this giant at Tidewater’s 


Avon, 


Elevation (ft.) 
150 
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the original design; utility investments about 
35%. Thus, over-all profitability of the new design 
should be some 75% greater than that of Model I, 
which currently shows a return on investment 
after taxes of about 60%. Most important, claims 
Esso, these savings are garnered without 
sacrificing product qualities or yields, nor in- 
herent flexibility of process. 

> Improving on a Good Thing—Aim of the fluid 
coking process is to upgrade heavier cuts of crude 
oil into gasoline, naphtha, jet fuels and gas oil 
—plus a fine, free-flowing coke. Spurring growth 
of coking installations is the fact that markets 
for gasoline and distillate fuels are growing much 
faster than market for heavier oils. 

In the original fluid coking process (Chem. 
Eng., Oct. 1953, p. 126), a heavy petroleum 
residuum feeds into an air-steam fluidized coke 
bed of a reactor operating at 900-1,000 F. Gas 
and full-boiling-range distillate are taken off as 
overhead vapor; coke produced deposits on coke 
Coker is rated at 42,000 bbl./day. 


Calif., refinery. 
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ticles of fluid bed. Coke flows to a burner 
are part is burned with air and recycled to re- 
or to supply reaction heat and part is with- 
wn as product through an elutriator which 
irns fines to the burner. 

Overhead vapor passes through 
n to a scrubbing tower where it’s partially con- 
sed. High-boiling distillate is recycled to 
ctor and coked to extinction. Remaining vapor 
n is fractionated to gas, naphtha, light and 
vy gas oil products. 

World’s largest fluid coker is the 42,000-bbl. 

Tidewater unit at Avon, Calif., which came 

tream in 1958. Highest point on this giant 
e scrubber on top of coker) is 250 ft. above 
und. Coker itself has a diameter of 291 ft. 
he main working section. The coke burner is 
ft. 8 in. dia. and is supplied with up to 100,- 

ft./min. of air by a 7,220-hp. centrifugal 


cyclones, 


\ 
treamline Flow, Equipment—How did Esso 
ers sueceed in so markedly improving the 


nc nies of the fluid coking process? Principally 


they concentrated their efforts on streamlining 
major-stream flow and mechanical design of 
equipment while leaving the basic process intact. 

One major change made in the new version of 
this process is in the method of handling recycle 
of reactor overhead vapor. In older model, high- 
boiling distillate was tapped from bottom of scrub- 
ber and fed back to the reactor directly. In the new 
version, this recycle stream first is mixed with 
the incoming cool fresh feed stream, so enters 
the reactor as part of the initial charge. 

As a result, explains Esso, it’s possible to 
eliminate a good deal of equipment including 
recycle and pump-around exchangers, pumps, pip 
ing and the separate recycle injection system 
originally needed. By redesigning the scrubber 
quench pot to provide for adequate surge capacity, 
a separate feed surge drum also can be dropped. 
Too, points out Esso, instrumentation of the new 
system is considerably simplified. 
> Merge Stills—Another major alteration 
made on the technique used for fractionating 
from the Originally that 


was 


overhead scrubber. 
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fractionated for a heavy gas oil bot- 
column. Then the overhead from that 
distilled into a light gas oil bottoms 
aphtha overhead in a second column. 
new version one distillation column 
»duce all three of these streams, thus 
more equipment from the flowsheet. 
aun produces a heavy gas oil cut as 
ght gas oil cut is withdrawn as a side- 
products are taken overhead. 

r, Esso has learned how to select 
e and operating pressure of this 
at heat from the heavy gas oil stream 
to supply all high-pressure and some 
steam requirements of the process. 
steam available from heat of light 
m, new fluid coker can be operated 
im producer instead of a steam con- 
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ed infmoving or reducing expenditures for 
ain pes of auxiliary equipment. For ex- 
le, #essful coking operation depends 
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heavily on good continuous coke circulation be- 
tween reactor and burner. Thus, in earlier 
designs, a large number of aeration taps were in- 
stalled on the reactor-burner coke-transfer lines. 
But closer study of this aspect of the process 
revealed that the number of these taps could 
be reduced significantly and transfer lines could 
be made smaller without spoiling unit’s coke- 
circulating capacity. 

Too, savings were garnered by relocating the 
auxiliary burner needed for startup operations. 
Originally it hung from the bottom of the main 
burner; now it’s placed at right angles to burner 
wall. This permitted design of the burner’s air 
distributor to be markedly simplified. Coke 
elutriator, which originally was separate piece of 
equipment, now has been joined to burner. 

Furthermore, Esso maintains, nearly 50 other 
design details have been changed. And each of- 
fers savings in unit’s investment of 0.25-0.50%. 
Thanks to all of these, plant layout of process 
can be improved so as to require less plot area, 
thus offers savings in piping and structural steel. 
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from the Delhi Sphere of Petrochemical Activity... 


TYPICAL ANALYSIS 
Sp. Gr. 8708 










DELHI TOLUENE 












Gravity, °API 31.0 
Weight, Lbs/Gal 7.251 
olor bolt » . » . . 
Dilation Monge 08°C ...low in paraffin...high in purity 
Paraffins 04% 
Acid Wash Color sg ig The properties of Delhi-Taylor Nitration Grade Toluene speak 
K. B., Toluene 105 for themselves. We welcome comparison of its exceptionally low 
Flash TCC 46°F paraffin content, high Kauri-Butanol value and freedom from 
Mixed Aniline Point 50°F sulfur and thiophene. 
Acidity No free acid ; ate 
Sulfur No HS or SO, or As a solvent or as a chemical building block, Delhi Nitration 






Thiophene Grade Toluene offers the advantages of precision processing and 
rigid quality control standards, backed by Delhi’s dependable 


service. 





Bulk deliveries of Delhi Toluene are efficiently handled from our 
plants and strategically located bulk terminals. 


CHEMICAL DIVISION 


DELHI-TAYLOR OIL CORPORATION 


CORRIGAN TOWER, DALLAS 1, TEXAS 
415 MADISON AVE., NEW YORK 17, N. Y. 


CORPUS CHRISTI » CHICAGO + CHARLESTON,S.C.* BATON ROUGE + HOUSTON 
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MILX-MULLER 


MEANS CONTROLLED DISPERSION FOR DRY SOLIDS: 


Battery of Mix-Mullers 
serve high production 

requirements for mid- 
west refractories 
producer. 









Intensive mulling can increase Here's why: 





s s os 
output at a savings in raw materials a | ie 
Agee 
» . . racked t 
Increase in the usage of the Simpson Mix-Muller has paralleled an en- PAB | 
. . — ° ey et \ 
lightened attitude on mixing practice among processors who have learned aoe 
that careful and controlled mixing operations can be an important source Sy = vy . 
of savings in the preparation of dry solids. of ‘ ay ie] 
In the Simpson Mix-Muller, an intensive kneading, smearing, spatu- a a Dee wy 
late action—a mulling action—serves to actually coat one material with f+ ¢ Pa 
another. Dispersion of important and expensive components of the mix na eeetitea TET cies cieaeaaaanrins 
is rapid, thorough . . . and under your complete control. a — 
If you’re caught in the bind between expensive raw materials, in- Unmixed smears evident in (B) can 
creased production demands and boosted quality control standards . . . CARED WOE GY SN a: et 
i ‘i S spots,’’ rejects and reprocessing. 
can you afford to settle for less than controlled dispersion? Write for de- These unmixed areas make quality con- 
tails on a confidential mulling survey. trol difficult and can nullify any mixer 


manufacturer's claim for fast mixing. 


See our advertisement in CHEMICAL ENGINEERING CATALOG 


WRITE FOR HANDBOOK 
Handbook on Mulling describes con- 


SIMPSON MIX-MULLER DIVISION F<) trolled dispersion in simple terms, pro- 





vides full details on nine models of the 
Simpson Mix-Muller; how it is used; 
how it can benefit you. 





Dy 


3 636 Machinery Hall Bidg. + Chicago, Illinois qncenles 
\> 


National Engineering Company 
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NEW VALVE-OLOGY 


shuts off costly maintenance 


MANNING 


MAXWELL 


Ml 


TRADE MARK 


IN! JUOOW 9 


Hancock 600# Steel Valves incorporate new concepts in 
valve-ology that reduce valve maintenance and equipment 
down-time. The forged steel bonnet and body have but- 
ting flanges so strong no distortion is possible. The flanges 
form a bonnet joint that utilizes the sealing power of a 
Flexitallic* gasket so effectively not even pressures ex- 
ceeding ten times the rating of the valve can cause a blowout. 
Hancock valve-ology makes full use of stainless steel to 
reduce your valving cost. Seat, disc, stem, swing bolts and 
nuts, thread bushing, packing gland follower—all are stain- 
less steel. Globe, Angle, “Flocontrol”, Lift Check, and Hi- Hancock 600# Steel 
Pressure Drop designs available. A high degree of stand- Globe Valve. Type 
ardization simplifies servicing and inventory needs. Your precy aa 
industrial supply distributor will gladly give you full de- © Piditienii: of Pauaiiie 
tails on Hancock Valve quality and performance. Phone Gasket Company 
him today. 


HANCOCK STEEL VALVES 


A product of 


MANNING, MAXWELL & MOORE, INC. 


Valve Division « Watertown, Massachusetts 
In Canada: Manning, Maxwell & Moore of Canada, Ltd., Galt, Ontario 
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LATEST INFORMATION ON SODIUM HANDLING 


Only the cover remains the same on the third—and 
latest—edition of USI’s comprehensive brochure, 
“Handling Metallic Sodium on a Plant Scale.”’ 
You'll find the contents of this authoritative source 
of sodium technology completely revised and 
greatly expanded. 

The new brochure contains the latest infor- 
mation on metallic sodium and its applications, 
sodium-handling equipment, methods of handling 
sodium in the plant and general safety and first aid 
procedures. A comprehensive list of references has 
also been up-dated. : 

New information has swelled the equipment sec- 
tion to more than double its previous size. There are 
many clear, easy-to-follow illustrations and dia- 
grams plus much more detail on such aspects of 
sodium handling as construction of pipelines; 

‘heating lines and valves; insulation, repair and 
alteration of lines; recommended gaskets, valves 
and vessels; pumping, transferring, filtering and 
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purifying the liquid metal ; and instrumentation of 
liquid sodium systems. 

Whether the volume of sodium you use is large 
or small, you’ll find ‘Handling Sodium on a Plant 
Scale” useful. Write for your copy today. At the 
same time, bring your sodium file up to date with 
other U.S.I. literature, also available on request: 
“High Surface Sodium”, “Sodium Dispersions”, 
“Analytical Method for Sodium Hydride’, “Pro- 
duction & Application of Alcohol-Free Sodium 
Alkoxides’’, ‘‘Laboratory Production & Use of 
Sodium Wire.” 

For assistance on specific problems involving 
sodium, contact our Technical Service Department. 


USTRIAL CHEMICALS CO. 
Division of National Distillers and Chemical Corp. 
99 Park Ave., New York 16, N. Y. 

Branches in principal cities 











FORGED STEEL VALVES & FITTINGS FOR 
TOUGHNESS AND TROUBLE-FREE SERVICE 
Forged from carbon and alloy steels, Vogt valves, 
fittings, flanges and unions are built to safely 
handle liquids and gases at high pressures and 
temperatures in the modern petroleum refinery 
and petro-chemical plants. The complete line in- 
cludes flanged, screwed and socket weld end 
globe, gate and check valves—ells, tees and 
crosses — couplings — bushings—plugs—unions— 
flanges and flange unions—and weld caps. 


me 


4 


PROCESS EQUIPMENT FOR 

EVERY SERVICE 
Vogt constructs process equipment in wide variety 
to all Codes. Stills and towers, oil chillers, crys- 
tallizers, heat exchangers, molding machines, etc., 
serve in the manufacture of oils, greases, 100 
octane gasoline, synthetic rubber, chemicals and 
related products around the world. 


MORE REFRIGERATION TONNAGE 
AT LESS COST 

More than 70 years of engineering and 
manufacturing experience is incorporated in 
Vogt refrigerating and ice making equip- 
ment. Compression Systems and Tube-lce 
Machines in a wide range of capacities 
serve industrial and processing plants and 
institutions here and abroad. 


HIGH EFFICIENCY STEAM GENERATORS 
Vogt steam generators are designed to give maxi- 
mum rating in a minimum of space, with high ef- 
ficiency and low maintenance expense. Bent tube 
and straight tube designs are available for solid, 
liquid or gaseous fuels to meet every power, pro- 
cess or heating requirement. 


i 
Ns sds ou modern shops 


} Gs <r 


PRODUCTS FOR REFINERIES, CHEMICAL 


ooh eapelinted invere Pot ee es PLANTS, POWER PLANTS AND PROCESS INDUSTRIES 
Write for literature, Dept. 24A-FC 
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What is an azeotrope 7 


How can you predict one / 


How can you separate them 7 
This report can answet these ques- 


tions and others. 


JESSE COATES, Head, Dept. Chem. Eng., Lou- 


isiana State University, Baton Rouge, La. 


Azeotropic and extractive distillation 
find their principal use in the separation of 
mixtures whose components boil too close 
together for economical simple fractional 
distillation. 

In both azeotropic and extractive distilla- 
tion, we add a substance not normally pres- 
ent in the mixture to effect separation by 
increasing the relative volatility of the 
most difficultly separable components. Fre- 
quently, substances of dissimilar chemi- 
cal nature that boil close together them- 
selves form azeotropes which cannot be 
separated by ordinary distillation. In these 
cases, extractive or azeotropic distillation 
is absolutely essential if separation is to be 
effected by any type of distillation process. 


What Is the Difference? 


In azeotropic distillation, the added sol- 
vent forms an azeotrope with one or both 
of the components which we want to sepa- 
rate. Since the majority of binary azeo- 
tropes boil at a temperature lower than 
that of any of the pure components, most 
of the azeotropic forming agent usually ap- 
pears in the overhead product. 

In extractive distillation, however, the 
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Vapor Composition at Azeotropic Point (Figs. 2 and 4). 
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added component is relatively non- 
volatile with respect to the compo- 
nents between which separation is 
desired. For this reason, in extrac- 
tive distillation, the added compo- 
nent usually leaves the column with 
the bottoms product. 


What Is an Azeotrope? 


Since azeotropic distillation in- 
volves the formation or destruction 
of an azeotrope, we should take a 
look at several types of azeotropes 
that occur in the distillation of bi- 
nary mixtures. We should remem- 
ber that at a given pressure, the 
vapor produced by a boiling azeo- 
trope has the same composition as 
the liquid at equilibrium. 

Two types of aezotropes are com- 
mon in binary mixtures. These are 
(1) Homogeneous azeotropes and 
(2) Heterogeneous azeotropes. 

In a homogeneous azeotrope, only 
a single liquid phase is present in 
equilibrium with a single vapor 
phase. An example of this type is 
the toluene-butanol system. Fig. 1 
is the composition-temperature dia- 
gram for this system, after Tooke.’ 
The point where the curves for the 
liquid and vapor become identical 
is the azeotropic composition. 

Heterogeneous azeotropes result 
when two or more liquid phases of 
partially miscible liquids boil, pro- 
ducing a vapor whose composition 
is the same as the average composi- 
tion of the two liquid phases. A 
good example of this is the butanol- 
water system in which butanol and 
water form two liquid phases and 
one vapor phase. One liquid phase 
is rich in water and the other is 
rich in butanol and the overall com- 
position of the two liquid phases is 
equal to that of the vapor. 

Fig. 2 shows the boiling point- 
composition diagram for’ the 
butanol-water system. 

We may plot these data more con- 
veniently if we plot the vapor com- 
position against the liquid composi- 
tion at constant total pressure. 
Figs. 3 and 4 show data plotted in 
this manner for the homogeneous 
azeotrope forming system toluene- 
n-butanol and for the heterogene- 
ous azeotrope forming system n- 
butanol-water, respectively. 


Minimum Boilers Most Common 


In both cases mentioned so far 
involving azeotrope formation, the 
boiling point of the azeotrope is less 


. . . AZEOTROPIC SEPARATIONS 


Maximum Azeotrope Boils Higher than Either Component 





yw Temperature, °F. 
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Fig. 5 
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Mole fraction chloroform in liquid 


than that of either of the pure com- 
ponents. These are called minimum 
boiling azeotropes, by far the most 
common case. There are, however, 
certain cases in which the boiling 
point of the azeotrope is higher 
than that of either of the pure com- 
ponents. Fig. 5 shows a typical 
azeotrope of this type. Such azeo- 
tropes called maximum boiling 
azeotropes, are usually homogenous 
systems. 

The diagrams in Figs. 1, 2, 3, 4 
and 5 are for data at one atmos- 
phere. At pressures other than at- 
mospheric, compositions and _ boil- 
ing points are quite different. Table 
I gives typical data on the effect 
of pressure on the composition of 
the azeotropic mixtures of ethanol- 
water.” * t 

Let us consider the reasons why 
pressure affects the azeotropic com- 
position and also the quantitative 
relationships between pressure, 
temperature and azeotrope com- 
position. Unfortunately, the mathe- 
matical treatment of data is com- 
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plex and the available data are not 
as reliable we would like. But, bear- 
ing these limitations in mind, theo- 
retical considerations can give us 
considerable insight into the effects 
of pressure and temperature on 
azeotrope formation. 


Consider Equilibrium 


To understand azeotropic and ex- 
tractive distillation we must con- 
sider the equilibrium existing be- 
tween liquid and vapor. We can best 
approach the subject through the 
use of activity coefficients. 

_As we shall see, activity coeffi- 
cients of the components in solu- 
tion are a measure of the departure 
from ideal behavior. We will as- 
sume that the vapor phase forms 
ideal solutions and, consequently 
the activity coefficients referred to 
will be those of the components in 
the liquid phase. 

First, we will write the equations 
in a general form applicable to any 
component (designated by _ sub- 
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script 1) and then, later, we will 
find it necessary to distinguish be- 
tween the components by additional 
subscripts. With this in mind, the 
equilibrium between the component 
in the liquid and the vapor phase 
can be represented by the equation: 
mitifir (1) 

The left side of Eq. (1) gives 
the fugacity (escaping tendency) 
of the component in the vapor 
phase and the right side is the 
fugacity of the component in the 
liquid phase. When the fugacity of 
every component in the vapor phase 
is equal to its fugacity in the liquid 
phase the vapor and liquid phases 
are in equilibrium. 

The terms for the fugacity of the 
pure component as a vapor can be 
obtained from: 


Su° = 2 (2) 
For the pure component as a 
liquid: 


Sir® = vp,* Pte (P-P*®) RT (3) 


wf n° ” 


You can evaluate the fugacity co- 
efficients appearing in Eq. (2) and 
(3) with thermodynamics if the 
equation of state of the vapor is 
known or if experimental P-V-T 
data on the vapor are available or 
can be estimated. These methods 
are well known but beyond the 
scope of this article. 

At low pressures these fugacity 
coefficients approach unity and the 
value of the termV/ (RT) (P — P*) 
approaches zero. Under these con- 
ditions 

fu® 2 P 
and 
Jnu® = P,* 

Eq. (1) then becomes, for low 

pressures 


wP = y2P,* (4) 





Water in Azeotrope, Wt. % 
7.88 
4.75 


- 
& 
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Most experimental data are taken 
under conditions such that Eq. (4) 
is applicable, so we will use this one 
in the remainder of this article. 
Effects of temperature and pres- 
sure on vapor-liquid equilibrium 
are more apparent from Eq. (4) 
than from Eq. (1). 

Note, that, if the components 
form an ideal solution, y, is unity 
and Eq. (1) reduces to 


wfa® = afr (5) 
At low pressures, for ideal solutions 
yiP = 2,P,* (6) 
and since 
—r “iP 


from Dalton’s law for 
ideal solutions at low pressures, 
Pi = 1 P,* (7) 
Eq. (7) is the well known Raoult’s 
law. Thus we see that Raoult’s law 
holds only for ideal solutions at low 
pressures. At other than low pres- 
sures, ideal solutions follow Eq. (5) 
and so it is incorrect to say that 
the test for an ideal solution is 
whether or not it follows Raoult’s 
law. 
For an azeotrope y, = 2, and the 
activity coefficient for component 1 
is: 


n= P/P\* (8) 


Activity Coefficients Vary 


Several equations in common use 
are intended to show the effect of 
composition on activity coefficients. 
Among these is the Van Laar equa- 
tion, the Margules equation and the 
Redlich-Kister equation. These 
equations all have serious limita- 
tions. 

For binary solutions the first two 
are purported to be integrated 


forms of the well-known Gibbs- 
Duhem equation. However, the 
Gibbs-Duhem equation holds only 
at constant temperature and pres- 
sure whereas the common applica- 
tion of equations such as the Van 
Laar equation is at nearly constant 
total pressure and variable tem- 
perature conditions. The main vir- 
tue of equations of this type is that, 
in spite of their approximate na- 
ture, they frequently give good 
“working” relations suitable for de- 
sign purposes. 

It is well to bear the limitations 
of these equations in mind since 
there is a regrettable tendency on 
the part of some people to look upon 
them as a test for the thermody- 
namic consistency of data. This is 
far from the truth. 


Use Van Laar Equations 


The Van Laar and Margules 
equations are two-constant equa- 
tions, while the Redlich-Kister 
equation is a three-constant equa- 
tion. Of the two-constant equations 
there is little choice between the 
Van Laar and Margules equations. 
It is our opinion that the Van Laar 
equation is more commonly used 
and therefore, we use it here. 

For two components, designated 
by subscripts 1 and 2, the Van Laar 
equation for component 1 is: 


A xr? 


, (9) 
A (x1 + X2)?/B 


In yi = 


and, for component 2: 


Br? 


“Tawa 


In 2 
In these equations A and B are 
the so-called Van Laar “constants.” 
However, bear in mind that A and 
B are not true constants and are 
themselves functions of the solu- 
tion composition. Nevertheless, if 
we use representative average 
values of A and B, we can obtain a 
working relation between the ac- 
tivity coefficients and the composi- 
tion with the Van Laar equations. 
If we assume the Van Laar equa- 
tion to be valid then we should note 
that: 


A = (In v:)m = 0 (11) 
B = (In y:)% = 0 (12) 


In other words, the Van Laar “con- 
stants,” A and B, equal the loga- 
rithm of the activity coefficients 
for an infinitely dilute solution of 
component 1 (x, = 0) and an in- 
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finitely dilute solution of component 
2 (x, = 0) respectively. 


Another Way to Find Gamma 


One method of obtaining activity 
coefficients at infinite dilution is to 
determine several values experi- 
mentally and then plot the loga- 
rithm of the activity coefficient 
against the mole fraction of the 
component in solution. If you then 
extrapolate the plots to zero con- 
centration for the respective com- 
ponents, you can obtain the cor- 
responding activity coefficients at 
infinite dilution. We show a typical 
plot of this sort, for the benzene- 
n-propanol system, in Fig. 6 from 
the data of Wehe and Coates.‘ 

We do not urge extrapolation of 
data of this type to zero concentra- 
tion, however, since accurate data 
at low concentration are difficult to 
obtain and are of uncertain ac- 
curacy. Furthermore, it is in the 
region of low concentration that 
the rate of change of the activity 
coefficients with concentration is 
greatest. 


A Better Way 


Rather than the extrapolation of 
plots such as Fig. 6 we recommend 
the methods described by Wehe and 
Coates‘ and Gautreaux and Coates® 
for obtaining activity coefficients 
at infinite dilution. The latter 
method is especially versatile since 
it allows use of either isobaric or 
isothermal data. 

If the components form an azeo- 
trope then you can use Eq. (8) and 
its corresponding form for compo- 
nent 2, to obtain values of y at the 
azeotropic composition. When sub- 
stituted in Eq. (9) and (10), these 
would allow calculation of the Van 
Laar constants. Thus, from a single 
determination you can calculate the 
variation of the activity coefficients 
over the entire concentration range. 
It is preferable, of course, to use 
the average of the constants ob- 
tained at several different composi- 
tions. 

For binary systems, once the y 
vs. x relation has been established, 
the compositions of the equilibrium 
vapor can be obtained from: 


ieee. ee 
nPy*x1, + y2P2*x 
Pity 21 
Pity 
Pin x 
P2* 2 2X2 


1+ 


This equation assumes __ that 
Dalton’s law can be applied to the 
vapor phase 

P = "Pita + 2P2*x (14) 
You can use Eq. (4) and (14) di- 
rectly to get either y, or P for the 
isothermal case. For the more com- 
mon isobaric case you must know 
the vapor pressures of the pure 
components, P,* and P,*, as func- 
tions of temperature and y, and P 
determined by trial and error for a 
given liquid composition, x, We 
show an example of this type of cal- 
culation on Page 126, Example 1, 
for toluene-acetic acid. 


Partially Miscible Liquids 


As previously noted, heterogene- 
ous azeotropes form in systems 
where two liquid phases are present 
in equilibrium with a vapor phase. 
Thus, as the chemical dissimilarity 
of the components in solute in- 
creases, the tendency to form two 
liquid phases also increases. This 
is characterized by increasing devi- 
ations of the activity coefficients 
from unity. The system n-butanol- 
water is an example of such a situa- 
tion (Fig. 4). 

In Fig. 4 the horizontal section 
represents the region in which two 
liquid phases are present. The 
mutual mole fractions of the com- 
ponents in the two phases can be 
related to the Van Laar constants 
by the equations according to Carl- 
son and Colburn® which we show 
below. 
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)-2 
——_— (15) 


Br ti! Qayay' In xy'/21 
Ze 2’ Zot," In X2/ x0" 


In these equations the subscripts 1 
and 2 indicate the components. The 
two liquid phases are distinguished 
by the primed and unprimed fig- 
ures. 

The ratio 2,/x/ = y»:/y is the 
distribution coefficient of compo- 
nent 1 between the two phases, and 
we can write a corresponding equa- 
tion for component 2. 

In the forms shown, Eq. (15) 
and (16) allow the Van Laar con- 
stants to be obtained from liquid- 
solubility data. However, it follows 
that, given the Van Laar constants 
A and B, we can calculate the dis- 
tribution coefficients for the two 
components in the region of two 
liquid phases. 


Experimental Data Best 


Unfortunately, Van Laar con- 
stants obtained from solubility data 
and those obtained from vapor- 
liquid equilibrium measurements do 
not check too well. Consequently, 
Eq. (15) and (16) should be looked 
upon as rough approximations 
where no vapor-liquid composition 
data are available. Nevertheless, 


Graph Helps Find Activity Coefficient at Infinite Dilution 
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Boiling Point and Vapor Composition—Example 1 


Problem—The system toluene-acetic acid forms an azeotrope con- 
taining 62.7 mole percent acetic acid, boiling point 105.4 C. are at a 
total pressure of 760 mm Hg. From these data calculate the boiling 
point and equilibrium vapor composition for a solution containing 
70 mole percent toluene. 

Solution—Taking toluene as component 1 and acetic acid as com- 
ponent 2, the vapor pressures of the components at 105.4 C. obtained 
from Perry’s Handbook as P,* = 654 mm. and P,* = 501 mm. Using 
Eq. (8), which is applicable at the azeotropic compositions, 


760 
n = 654 = 1.1621 


760 


Using these figures and the azeotropic compositions x, = 0.873 and 
x, = 0.627, we solve for the Van Laar constants A and B. From 
Eqs. (9) and (10) (using 5-place logarithms) 

A = 2.07546 

B = 0.26609 


The activity coefficients at xz, = 0.7 and x, = 0.3 can now be obtained 
from Eqs. (9) and (10) 


° 


Te ry an 0.3 
= 2.07546 
A (2.07546)0.7 


+ 2 abd 
Fibs. hi 0.26609 
m = 1.0131 
In a similar manner 


2 = 1.7342 
We now solve for the boiling point of the solution by trial and error. 
Assume a temperature of 106 C. P,* = 665 mm. and P,* = 510 
mm. From Eq. (14) 
P = (1.0131) (665)(0.7) + (1.7342)(510)(0.3) = 746.3 mm, 
The assumed temperature was somewhat too low. As a second as- 
sumption use 107 C. at which P,* = 685 mm. and P,* = 527 mm. 
P = (1.0131)(685)(0.7) + (1.7342)(527)(0.3) = 760 mm. 


This is the desired total pressure and so the boiling point is 107 C. 
The composition of the equilibrium vapor is 


_ (1.0131) (685) (0.7) 
760 


In n = A 
+ 0.3 


= 0.64 mole fraction toluene 





“ 


The azeotrope is a minimum boiling type. In this example, where 
the toluene concentration is higher than the azeotropic concentra- 
tion, the volatility of toluene with respect to acetic acid is reversed 
from the normal relation. 

In this example we calculated Van Laar constants from the azeo- 
tropic compositions and boiling point. We have already pointed out 
that constants so obtained must be used with caution. Of course 
if we had available a plot of activity coefficients vs. concentration, 
such as that shown in Fig. 6 for the benzene-n-propanol system, 
we would use it. We neglected, in our example here, the effect 
of the slight temperature variation on the activity coefficients. 

This example, presented here for illustration purposes, is 
taken from Perry’s “Chemical Engineer’s Handbook,” 83rd Ed., 
pp. 658-655. 


within these limitations the equa- 
tions can be useful in defining the 
two liquid phase region in distilla- 
tion. 

This is important in both azeo- 
tropic and extractive distillation, 
but especially in extractive distil- 
lation. 

In extractive distillation we wish 
to avoid the formation of two 
liquid phases since this would give 
rise to a heterogenous azeotrope 
and defeat the purpose of the ex- 
tractive agent. 

Table II, prepared by Colburn, 
serves as a rough guide to the rela- 
tive magnitude of the activity co- 
efficients corresponding to various 
degrees of miscibility for symmetri- 
cal systems where the mutual solu- 
bility of the two components is 
equal. 


Ternary Systems 


For ternary systems you can ex- 
pand any of the previously men- 
tioned equations relating activity 
coefficients to liquid composition for 
binary systems to include the effect 
of the additional component. But, 
again, one of the most useful of 
these formulas is the Van Laar 
Equation. 

The application of this equation 
to ternary systems requires the 
evaluation of the constants A and B 
for each of the possible binary pairs. 
We may then apply these constants 
to the two-suffix equations of the 
Van Laar type as developed by 
Woht!': 


(4. + Ai-3 eas A3-2 4 ‘)] (17) 
Ag-1 


In Eq. (17) above the constants 
A,.. and A,., correspond to the Van 
Laar constants A and B for the bi- 
nary systems of components 1 and 
2. Also the constants A,., and A;. 
represent the Van Laar constants 
A and B for the binary pair of com- 
ponents 1 and 8 and A,., represents 
the constant B for the binary pair 
of components 2 and 3. 

We can write similar equations 
for In y, and In y, by changing the 
subscripts in the equation in ac- 
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Activity Coefficients for Symmetrical Systems—Table II 


Solubilit 
xz, Mole 


0 


Limits 
raction 


5 
2 
1 
0. 
0: 
0 


cordance with the system of rota- 
tion shown in the table® below: 
Subscripts in 
Eq. (17) for Eq. (17) for 
In 1 In ¥2 In 73 

1 2 3 

2 3 1 

3 1 2 
Using this system in the equation 
for In y., x, becomes 2.; 2, becomes 
23; 2, becomes 2,; and A,.. becomes 
Az», etc. 

If two liquid phases are present 
it is possible to calculate the dis- 
tribution of any component between 
the two phases by means of activity 
coefficients obtained from Eq. (17) 
and the fact that 2,/2/’ = y//y. 
This is extremely important in 
azeotropic and extractive distilla- 
tion. 


Subscript in 


Temperature Effects 


The effect of temperature on the 
activity coefficients of the compo- 
nents in solution can be related to 
the differential heat of solution by 
the equation 


dinn\) __ th-Hye 
dT a me RT? 


The quantity H, — H,° is the dif- 
ferential heat of solution. How- 
ever, accurate data on heats of solu- 
tion are not often available. If the 
differential heat of solution is as- 
sumed to be constant then integra- 
tion of Eq. (18) leads to the rela- 
tion 


(18) 


(19) 
With this approximate equation, 
we can relate y, at a known tem- 
perature, to y, any other tempera- 
ture 7, by 


Tin 1)m = T2(In v1) 72 


T ln y; = constant 


(20) 


We can get an approximate 
method for estimating the effect of 
temperature on activity coefficients 


Van Laar Constants 
A B 


+ at ¥ at 


if we assume that the ratio y,/y. 
is a constant and independent of 
temperature at a given composition. 
For an azeotrope this ratio is: 

n/ 2 = P,*/P,* (21) 
This is the inverse of the relative 
volatility which the components 
would have were they to form ideal 
solutions. The ratio y,/y., obtained 
from experimental data at the 
known temperature 7 and the in- 
verse ideal relative volatility is 
plotted against temperature on the 
same scale. To construct the y,/y2 
curve, we could evaluate the Van 
Laar constants from the composi- 
tion and temperature of the azeo- 
trope at a given total pressure. 


. . . AZEROTROPIC SEPARATIONS 


With these constants, we calculate 
y, and y, for several values of x, and 
plot the y./y. curve. The point at 
which the inverse ideal relative 
volatility is equal to y,/y, at the 
selected temperature is the azeo- 
tropic composition. 


Estimate Composition 


Fig. 7 demonstrates this proced- 
ure for the system ethyl acetate— 
ethyl alcohol. The broken lines on 
the graph show the estimation of 
the azeotrope composition at 91.4 
C. 

We follow the lines vertically 
to the P,*/P,* curve, then hori- 
zontally to the y,/y. curve, then 
vertically to the composition scale 
from which we find that the azeo- 
trope composition is 48 mole % 
ethyl acetate. 

In this manner the effects of 
pressure and temperature on azeo- 
tropic composition may be esti- 
mated. Table III compares typical 
figures for the ethyl acetate-ethyl 
alcohol system as obtained with this 
method by Carlson and Colburn’ 
with the data of Merriman’. 

We can see from Table III that 
there is a reversal in the ideal vola- 
tility as the temperature increases. 
Further, since the azeotrope be- 


Estimate Effects of Temperature and Pressure on Composition 
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haves very much as though it were 
a pure compound, the total pressure 
exerted by it often varies in a simi- 
lar way with temperature as does 
the vapor pressure of a pure sub- 


stance. This is shown by Orr and 
Coates” (Fig. 8) in a Cox chart 
type plot for the system n-hexane- 
ethyl alcohol. 

It is this “pure component” be- 


Pressure Effect on Ethyl Acetate-Ethanol—Table Ill 
Mole Fraction Ethyl Acetate Total ~~ 


Calculated 


Measured mm. 


0.787 


Cox Chart Shows Azeotrope Behaves as Pure Component 
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havior that makes separation of an 
azeotrope into its'constituent com- 
pounds so difficult, In such a sepa- 
ration you are, in effect, trying 
to distill a pure compound whose 
vapor has exactly the same com- 
position as the liquid. 

Thus the need for the special 
techniques of azeotropic and ex- 
tractive distillation. In the next 
two sections of this report, we will 
discuss these methods of azeotrope 
separation separately and in some- 
what greater detail than in this 
first section. 


Nomenclature 


A, B Van Laar Constants. 

Total moles bottoms or 
bottoms flow rate. 

Moles of one component in 
bottoms. 

Distillate flow rate. 

Fugacity of pure compo- 
nent. 

Enthalpy of component in 
solution. 

Enthalpy of pure compo- 
nent, 

Equilibrium 
constant. 

Total liquid flow rate. Bar- 
red letter indicates strip- 
ping section of column. 

Component liquid flow 
rate. 

Total pressure. 

Vapor pressure of pure 
component. 

Partial pressure. 

Gas law constant. 

Solvent flow rate. 

Temperature. 

Total vapor flow rate. 

Average specific volume of 
pure component as liquid 
at pressure equal to av- 
erage between P and P.* 

Component vapor flow rate. 

Mole fraction in _ liquid 
phase. Barred letter in- 
dicates stripping section 
of column. 

Mole fraction 
phase. 

Relative volatility. 

Activity coefficient. 

Fugacity coefficient. 





vaporization 


in vapor 


Subscripts 

12,3 Pure components 1, 2, 3 
ete. or initia] and later 
conditions. 

Liquid. 

Plates above feed plate, 
counting upward. 

Plates below feed plate, 
counting upward. 

Pressure 

Solvent. 

Vapor. 
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Azeotropic Distillation Has Many Uses 


In azeotropic distillation we add 
a “solvent” which forms an azeo- 
trope with one or more of the mix- 
ture components. The azeotrope so 
formed is usually a minimum 
boiler and therefore usually ap- 
pears in the overhead product. The 
azeotropic mixture behaves simi- 
larly to a pure component and sepa- 
ration of the pure components 
which constitute it is an important 
problem within itself. It will be 
helpful to consider some of the sys- 
tems which are employed in the 
separation of binary azeotropes. 

The various methods of using a 
solvent (or azeotrope former) to 
effect separation have been sum- 
marized by Ewell, Harrison and 
Berg” as follows: 

1. To separate a closely boiling 


pair or a maximum boiling azeo- 
trope: 

a. The entrainer forms a bi- 
nary minimum azeotrope with only 
one component. 

b. The entrainer forms binary 
minimum azeotropes with each 
component, but one minimum is 
sufficiently lower than the other. 

c. The entrainer forms a ter- 
nary minimum azeotrope which is 
sufficiently lower than any binary 
azeotropes. The ratio of the orig- 
inal components in the ternary 
must be different from their ratio 
before the entrainer was added. 

2. To separate a minimum azeo- 
trope: 

a. The entrainer forms a bi- 
nary minimum azeotrope with one 
component which is_ sufficiently 


lower boiling than the original 
minimum azeotrope. 

b. The entrainer forms a ter- 
nary minimum azeotrope which is 
sufficiently lower boiling than any 
binary minimum azeotrope and in 
which the ratio of the original com- 
ponents is different from their ratio 
in the binary minimum azeotrope. 


Separate Close Boilers 


Mixtures of close boiling compo- 
nents with similar volatilities are 
frequently separated by the addi- 
tion of a separating agent which 
forms different azeotropes with the 
two components, with the boiling 
points of the azeotropes produced 
being sufficiently different so that 
one azeotrope appears in the over- 


Benzene Aids in Azeotropic Distillation of Ethanol-Water Mixture—Fig. 9 
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head product and the other in the 
bottoms. 

One example of such a process 
might be the separation of a mix- 
ture of aromatic and paraffin hydro- 
carbons by adding ethyl] alcohol as 
the solvent. The alcohol forms one 
azeotrope with the paraffins and 
another with the aromatics. Then 
distillation separates the two azeo- 
tropes which differ considerably in 
boiling point. Extraction with 
water may then remove the alcohol 
from each of the azeotropes. 


Benzene Dries Alcohol 


A separating agent which forms 
a heterogeneous azeotrope with one 
or more of the original components 
may often be used to advantage. 
One example is the dehydration of 
ethanol-water mixtures with ben- 
zene. Benzene forms a_ ternary 
minimum boiling azeotrope with 
ethanol and water that boils at a 
lower temperature and contains a 
higher ratio of water to ethanol 
than the binary ethanol-water azeo- 
trope. 

Fig. 9 shows this scheme for the 
separation of the ethanol-water 
azeotrope (96 percent alcohol). 
You may introduce the benzene 
with the feed or with the reflux, 
but since it recycles continuously 
once it is introduced, only enough 
makeup benzene to provide for 
losses need by added after the dis- 
tillation has started. 

Overhead vapors consisting of 
the ternary azeotrope condense and 
pass to the separator, B. Here, the 
mixture separates into two layers. 
The upper layer, containing the 
higher concentration of benzene, 
returns to the primary column, A, 
as reflux. The lower layer feeds to 
the secondary column, C, where the 
overhead vapor is the ternary azeo- 
trope which returns to column A. 

Bottoms from column C consist 
largely of aqueous alcohol. These 
bottoms go to a third column, D, 
where they are distilled. Bottoms 
product from this column is water; 
the overhead is the ethanol-water 
azeotrope which condenses and is 
added to the feed of column A. 

The set up shown in Fig. 11 can 
separate binary systems forming 
heterogeneous azeotropes with two 
liquid phases. In this example, we 
show the separation of n-butanol 
and water by distillation. 

At the distillation temperature 
these substances are only partially 


130 


Yc, Ethanol Yw, Woter 
180) ara sO 100R a 


How to Calculate a Column for the Separation of Ethyl 


Problem—Dehydrate ethanol-water with trichloroethylene. 

Feed at 41 C. consisting of 80.2 mole percent ethanol, 12.6 
mole percent water and 7.2 mole percent C.HCl, is to be sepa- 
rated into an overhead product which has an analysis of 36.7 
mole percent ethanol, 57.2% water and 6.1% trichloroethylene, 
the composition of the overhead product being almost the same 
as that of the ternary azeotrope. The desired bottoms product 
is to contain 95.6 mole percent alcohol and 4.4% of trichloro- 
ethylene. An internal reflux ratio of L,/D = 12.9 is to be used. 
How many theoretical plates are required? : 
Solution—(The data of Colburn and Phillips” for their Run 5 

are used in this example) : 

The over-all material balance for this unit, expressed in 
moles/hr. is feed = 0.4960; bottoms = 6.3770; Overhead 
Product = 0.1188. se 

In the separator the condensed overhead vapors divide into 
two liquid phases at 20 C. The quantities and compositions of 
these streams at equilibrium are: 


Total overhead 


Moles/hr. 1.4510 0.1188 
Co sitions, Mole % 
Components m po me] 0 3.9 


HO 57.2 14.0 
C.HClh ‘ 6.1 : 


Water layer Reflux 
1.3320 


Date on the composition of the binary azeotropes are: 
Mole % B.P. (760 mm.) 
C.H,OH H,O C.HCl; yp 2 

C,H;,OH-H,O 89.4 10.6 woes 
C.H;OH ~ CHCl; 52.5 sass 47.5 
C.HCl,-H,0 pes 35.0 65.0 

Plots of activity coefficients of the binary mixtures are shown 
in Fig. 10. We could also use Eq. (17) to calculate activity 
coefficients for the three component system at various compo- 
sitions. 


Charts Give Activity Coefficients for Binary Mixtures—Fig. 10 
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Once the activity coefficients of all components are 
known, the boiling point of the mixture can be calcu- 
lated as shown in Example 1. For a solution with the 
composition 41.5 mole % ethanol, 7 mole % water and 
51.5 mole % trichlorethylene, the boiling point is 
68.1 C. at 761 mm. Hg. The vapor pressure of trichlor- 
ethylene at this temperature is 420 mm. Hg. The mole 
fraction of trichlorethylene in the equilibrium vapor 
may now be calculated, using the experimental y; = 
1.69: 

_ 0.515 X 420 x 1.69 
te 761 
The equilibrium vaporization constant Ky, = 
may also be calculated for these conditions: 


Kr = 0.481/0.515 = 0.933 


By similar calculations, we can obtain the other two 
equilibrium vaporization constants. 

You can calculate the number of plates with con- 
ventional multicomponent distillation methods. De- 
termination of plate temperatures is a trial and error 
procedure until the relations shown by Eq. (23) and 
(26) are satisfied. Only the final temperature is 
shown here. 


= 0.481 


Yxr/Vy 


Plate to plate calculations 


Rectifying Section L,/D = 12.9 (assumed constant) 
Plate 1: 
Mole % 
Components Vi 


C.H,OH 34.1 
H,O 17.5 
CHCl 48.4 

100.0 


67.7 C. 
K 


Plate 2: 
Mole % 
Components V2 


C.H,OH 518.4 
H,0 163.5 

C.HCl, 708.4 

1,390.3 

The figures in the L, column above are obtained from 


Ln 

a aR (Yn) 

These calculations were continued until at plate 7 
the following figures were obtained: 








the equilibrium relation 1, = 


Plate 7: 
Mole % 
Components V; 


C,H,OH 706 .6 
H,O 24.6 
CHCl; 659.1 





1,390.3 
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. AZEOTROPIC SEPARATIONS 


Alcohol and Water with Trichlorethylene by Azeotropic Distillation—Example 2 


Simultaneously with the calculations from the top 
down, we made calculations from the still up. Since 
the feed was cold, a heat balance around the feed 
point was made to get the boil-up ratio. 

V,,/B = 4.51 


Still: 


Mole % 
1 


Mole % 77.5C. 
K Ke Ve ly 

87.2 393.4 488.9 

12:8 . 87:6. @aA 


100.0 451.0 551.0 


Components 
88.7 


0.91 
11.3 


2.85 


The material balance gives the liquid flow from 
Plate 1 above the still. 

We continue the calculations, plate by plate, until 
at plate 5 above the still we obtained the following 
figures: 


Plate 5: 
Mole % 


Kus V; Lg Le 
60.2 
39.8 


100.0 


: 70.4 C, 
Components Ls K 

C.H,OH 349.5 
C.HClh 201.5 


0.828 289.0 236.5 332.0 
1.300 262.0 214.5 219.0 


551.0 551.0 451.0 551.0 


At this point the ratio of C,H,OH to C.HCl, in the 
liquid on plate 5 above the still has about the same 
composition as that of the liquid leaving plate 7 be- 
low the condenser except that there is no water in 
the liquid on plate 4 above the still. 

To reconcile these compositions we assume the 
liquid in plate 4 above the still to contain 0.1 mole 
percent water. We then recalculate the composi- 
tion and temperature on plate 4 and also the boiling 
point and vapor flow. 





Plate 4: (above the still) 
Mole % 

Components L, 

ga 66.9 


Hy 0.1 
C:HCl, 
100.0 


The composition of the liquid on plate 5 above the 
still and that for plate 7 in the rectifying section 
are now nearly the same and, therefore, must be com- 
mon plates. Consequently 11 theoretical plates and 
a still are required for this separation. 

Essentially pure anhydrous alcohol could be pro- 
duced as the bottoms product if more plates were 
added in the stripping section. 

With the exception of the somewhat tedious calcu- 
lations required in obtaining the equilibrium va- 
porization constant K, there is no essential differ- 
ence between the computations required in azeo- 
tropic distillation and conventional multicomponent 
calculations. 





AZEOTROPIC SEPARATIONS . . . 


miscible over a considerable range 
of concentrations, but within the 
two liquid phase region a hetero- 
geneous azeotrope forms. The feed 
—35 mole percent n-butanol and 
65 mole percent water—exists as 
two partially miscible liquid phases 
which separate in a decanter. The 
upper phase, rich in n-butanol goes 
to the top of the butanol column. 
Vapors from the butanol column, 
whose composition is approximately 
equal to that of the heterogeneous 
azeotrope, go to the condenser, then 
to the decanter. Nearly pure buta- 
nol leaves the bottom of the butanol 
column. 

The aqueous phase from the de- 
canter goes to the water column. 
Substantially pure water leaves the 
bottom of this column while the 
vapors, which again have the com- 
position of the heterogeneous azeo- 


trope, condense and return to the 
decanter for recycle. 


Choose Proper Separating Agent 


Obviously, the separating agent 
used for azeotrope formation 
should not react with the feed com- 
ponents, should not decompose at 
the operating temperatures _re- 
quired, should be non-corrosive to 
the equipment and should be readily 
obtainable. 

The following properties are de- 
sirable for separating close boiling 
hydrocarbons: 

1. Boiling point of the azeotrope 
former should be approximately 10 
to 40 C. below that of the hydro- 
carbon mixture. 

2. On mixing with the hydrocar- 
bon, it should form a large positive 
deviation from Raoult’s law to form 


Azeotropic Distillation of Heterogeneous Azeotropes—Fig II 
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Purified 
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column 


a minimum boiling azeotrope with 
one or more of the hydrocarbon 
types in the mixture. 

3. It should be completely soluble 
in the hydrocarbon at temperatures 
existing in the column and reflux 
assembly. 

4. It should be easily and cheaply 
separable from the hydrocarbons 
with which it forms azeotropes. The 
easiest separation occurs when the 
azeotrope former and the hydrocar- 
bon are immiscible at room tem- 
perature. When they are miscible, 
liquid-liquid extraction with water 
(or a suitable inexpensive solvent) 
can sometimes recover the azeo- 
trope former. Distillation may then 
separate the azeotrope former from 
the solvent. 

5. If the separating agent pro- 
duces a minimum-boiling azeotrope, 
it is better if the azeotrope former 
is completely miscible with one of 
the components and slightly mis- 
cible with the other. Preferably, 
the agent should not form any azeo- 
trope with the miscible component 
and the ternary mixture should 
separate into phases over a large 
range of compositions. 


How to Predict an Azeotrope 


You must have some knowledge 
of vapor-liquid equilibrium data be- 
fore you make the final choice of 
separating agent for azeotropic 
distillation. Ewell, Harrison and 
Berg" have developed a_ useful 
method of predicting qualitatively 
when azeotropes may be expected. 
They classify liquids into groups 
based on their potentialities for 
forming hydrogen bonds: 

eClass I. Liquids capable of 
forming three-dimensional _ net- 
works of strong hydrogen bonds, 
e.g., water, glycol, glycerol, amino 
alcohols, hydroxylamine, hydroxy 
acids, polyphenols, amides, etc. 
Compounds such as nitromethane 
and acetonitrile also form three-di- 
mensional networks of hydrogen 
bonds, but the bonds are much 
weaker than those involving OH 
and NH groups. Therefore, these 
compounds are placed in Class II. 

¢Class II. Other liquids com- 
posed of molecules containing both 
active hydrogen atoms and donor 
atoms (oxygen, nitrogen and fluo- 
rine), e.g., alcohols, acids, phenols, 
primary and secondary amines, 
oximes, nitro compounds with a- 
hydrogen atoms, nitriles with a- 
hydrogen atoms, ammonia, hydra- 
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zine, hydrogen fluoride, hydrogen 
cyanide, etc. 

eClass III. Liquids composed 
of molecules containing donor 
atoms but no active hydrogen 
atoms, e.g., ethers, ketones, alde- 
hydes, esters, tertiary amines (in- 
cluding pyridine type), nitro com- 
pounds and nitriles without a-hy- 
drogen atoms, etc. 

eClass IV. Liquids composed 
of molecules containing active hy- 
drogen atoms but no donor atoms. 
These are molecules having two or 
three chlorine atoms on the same 
carbon as a hydrogen atom, or one 
chlorine on the same carbon atom 
and one or more chlorine atoms on 
adjacent carbon atoms, e.g., CHCIl,, 
CH,Cl, CH,CHCl,, CH,.CI-CH,Cl, 
CH.CI-CHCI-CH,Cl, CH,CI-CHC1., 
etc. 

eClass V. All other liquids, 
i.e, liquids having no hydrogen- 
bond-forming capabilities, e.g., hy- 
drocarbons, carbon disulfide, sul- 
fides, mercaptans, halohydrocarbons 
not in Class IV, nonmetallic ele- 
ments such as iodine, phosphorus, 
sulfur, ete. 

Table IV, prepared by these same 
authors with the aid of the above 
classifications, shows qualitative 
deviations from Raoult’s law. In 
using this table, remember that, 
whereas solutions which follow 
Raoult’s law may be considered as 
ideal, Raoult’s law is not in itself 
sufficient to define an ideal solution. 


Azeotropic Column Calculation 


Where separation of a binary 
pair by azeotropic distillation is in- 
volved the calculation methods re- 
quired are those that are applicable 
to multicomponent distillation. We 
do not need to review these methods 
in detail here. Rather we should 
note those features which distin- 
guish azeotropic distillation from 
ordinary multicomponent distilla- 
tion. We will mention briefly a few 
of the working equations employed 
in all distillation calculations and 
then follow with an illustrative ex- 
ample. 

In addition to the usual over-all 
material balance, we must write 
operating line equations for the 
sections above and below the feed 
plate. We can write a separate 
equation for each component. For 
the section above the feed plate, for 
any component 


V_ bast { d 


(22) 
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Summary of Deviations From Raoult’s Law—Table IV 


Classes Deviations 


I+V 
limited solubility 


Always — deviations 


1+V 


Ill + IV 
I + IV 
II + IV 


limited solubility 


max. azeotropes 


ee 
heal = Lo 


— —_—— 
<<455 srH.K.K 
+4+4+4++4+ +4444 
<<4<5 

— me 


The subscript, », designates any 
plate in the section above the feed 
plate and the subscript, n + 1, 
designates the plate just above 
plate n. 

Equilibrium on plate n is given by 


Un L, pe Ln 5 
V, = «(i:) or , = VK. (vn) (28) 


At the dew point of the vapors 
leaving plate n, since 


lL, 


a 


Un , 
2 x. Vw 
With these relations we can obtain 
the temperature of the liquid on 
each plate. Solution of the problem 
requires a stepwise trial and error 
procedure. 

For the section below the feed 
plate the operating line equation is 

Vm = Ing —b (24) 

The subscript m designates any 
plate in the section below the feed 
plate and m + 1 designates the 
plate just above it. 

Equilibrium on any plate is given 
by 


tm _ Kmlm 
Ve ve , 


At the boiling point of the liquid 


(25) 


y Ym _ = > = (OF 
2 7 10 and 2Kaln =Lm (26) 
With these relations, we can obtain 
the temperature on the plate. 

We can now make plate to plate 
calculations proceeding from the 


top of the column down and from 
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Always + deviations; I + V, frequently 


Always + deviations; I + IV, frequently 


Usually + deviations, very complicated 
groups, some — deviations give some 


Quasi-ideal systems, always + deviations 
or ideal; azeotropes, if any, will be minima 


Hydrogen Bonding 
H bonds broken only 


H bonds formed only 


H bonds both broken and 
formed, but dissociation of 
class I or II liquid is more 
important effect 


H bonds both broken and 
formed 


No H bonds involved 


the still up until we get a satis- 
factory match in compositions. 

Our example on page 130, Ex- 
ample 2, illustrates the use of these 
relations in the dehydration of 
ethy] alcohol with trichloroethylene. 
The K’s used are experimental 
values, but you could calculate them 
with Eq. (15). 

A simpler method is that pro- 
posed by Carlson and Colburn’ in 
which the activity coefficient for 
any component in a ternary mixture 
may be predicted by logarithmic in- 
terpolation in terms of the other 
components of the mixture. We 
illustrate this method with an ex- 
ample from Perry’s “Chemical En- 
gineers’ Handbook.” The problem 
is to calculate the activity coeffi- 
cient for trichloroethylene in the 
ternary mixture consisting of 41.5 
mole percent ethanol, 7 mole per- 
cent water and 51.5 mole percent 
trichloroethylene. We obtain the 
activity coefficient for trichloro- 
ethylene, yr from Fig. 10: as yr = 
2.77 for the trichloroethylene-water 
binary and yr = 1.60 for the tri- 
chloroethylene-ethanol binary. For 
the ternary system the activity co- 
efficient is obtained by the method 
of Carlson and Colburn as: 


log yr = 

9.415 log 1.60 + 0.070 log 2.77 _ 
0.415 + .070 0.238 
yr = 1.73 
A similar procedure would be used 
for the other components in the 
solution. 

The activity coefficient of tri- 
chloroethylene, determined by the 
method just described, is 1.73 com- 
pared to the experimental 1.69. 
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As in azeotropic distillation the 
separating agent for extractive dis- 
tillation should be non-corrosive, 
should be readily available and 
should be non-reactive with the 
components to be separated. Also, 
the extractive agent should be rela- 
tively non-volatile with respect to 
the components to be separated. 

In addition to the above, a suit- 
able separating agent for extractive 
distillation, should: 

1. Cause a greater increase in 
the volatility of one component than 
that of the other. 

2. Be more selective for one com- 
ponent than for the other if the 
components to be separated are of 
unlike kind. 

8. Avoid formation of immiscible 
liquid phases between the extrac- 
tive agent and either of the compo- 
nents to be separated. 

If the components to be separated 
are of unlike kind, the greater the 
deviation from ideal behavior pro- 
duced by the addition of the 
solvent the greater will be the in- 
crease in the volatility of one com- 
ponent with respect to the other. 
Opposed to this will be the fact 
that this effect may also be accom- 
panied by the formation of two 
liquid phases. If two liquid phases 
are formed then a heterogeneous 
azeotrope may be produced and the 
objective of the extractive agent 
may be nullified. 


High Concentration Needed 


Good separation by extractive 
distillation requires a high concen- 
tration of the extractive agent 
(usually in the range from 40 to 
90 mole percent solvent) in the 
liquid. 

Of course, different solvents 
exert different affects in vapor- 
liquid equilibrium. Table V taken 
from those of Souders et al“ gives 
experimental values for the rela- 
tive volatility of nontoluene to tolu- 
ene for a number of solvents. In 
each case, the solutions were 25 
weight percent toluene, 25 weight 
percent non-toluene and 50 weight 
percent solvent. The nontoluene 
was a straight-run saturated hydro- 
carbon boiling between 210-235 F. 

For example, Table V indicates 
that furfural gives the greatest 
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improvement in relative volatility. 
However, there is a possibility that 
furfural will form azeotropes with 
saturation hydrocarbon—a _ situa- 
tion to be avoided in extractive dis- 
tillation. Nitrobenzene and nitro- 
toluene are toxic and may also be 
unstable. Phenol is toxic but can be 
handled safely, is readily available 
at reasonable cost and is sufficiently 
selective to effect good separation. 
Consequently, phenol appears to be 
the best selection as a solvent for 
recovering toluene from hydrocar- 
bons by extractive distillation. 


Solvent concentration also has an 
important effect on the ease of sepa- 
ration. Typical data showing the 
effect of solvent concentration on 
the separation of toluene from non- 
toluene hydrocarbons are shown in 
Table VI also from Souders et al.” 

The greatest increase in relative 
volatility of the two components oc- 
curs at the highest solvent concen- 
tration. The extractive agent is 
usually added near the top of the 
column to maintain a high concen- 
tration on all plates except the sol- 
vent recovery plates. 


Relative Volatility of Non-Toluene to Toluene—Table V 


Solvent 


Furfural 
Nitrobenzene 
Nitrotoluene 
Phenol 

Aniline 
Acetophenone 
Diethylene Glycol 
Monoethy] ether 396 
Diacetone Glycol 374 


363 
396 


Relative 
Volatility, 6 


Weight % 
Solvent 
50 
50 
50 
50 
50 
50 


50 
50 


System: mixtures of toluene and nontoluene 


Solvent: Aniline or phenol 
Pressure: 1 atmosphere 


Weight % nontoluene on solvent-free basis 


Solvent Concentration Affects Ease of Azeotrope 
Separation—Table VI 


Liquid No solvent 


10 


ss 


RSRSISSS 
RSRLISS: 


25% solvent 


Vapor 


50% solvent 75% solvent 


23.9 
41.2 


75.2 


92.2 


96.4 
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As the rate of introduction of 
extractive agent increases, the 
number of plates required for a 
given separation, for a fixed feed 
rate and top reflux ratio, will de- 
crease. On the other hand, this 
will be accompanied by an increase 
in heat load and may require an 
increased column diameter to ac- 
commodate the liquid flow. Too low 
a solvent rate will require an exces- 
sive number of plates. Proper sol- 
vent rate will depend upon economic 
considerations. 

There are a number of equip- 
ment arrangements suitable to ex- 
tractive distillation. Fig. 12 shows 
a typical example. In this setup sol- 
vent is introduced to the extractive 
column at point S and the feed to 
be separated is introduced at point 
F. The section above point S re- 
moves solvent from the vapors pass- 
ing up the column and for this rea- 
son is referred to as the solvent 
recovery section. The section be- 
tween the point at which the solvent 
is introduced and the point at which 
the feed enters removes the heavier 
of the components between which 
separation is desired from the 
vapor phase and is sometimes re- 
ferred to as the absorbing section. 

The section below the feed plate 
removes the light component from 
the liquid and is referred to as the 
stripping section. 

These three sections are charac- 
teristic of all extractive distillation 
columns. 

Since the solvent leaves with the 
bottoms from the extractive column 
it must be removed from the stream 
and returned to the column. This is 
done in a separate solvent recovery 
column. The overhead from the sol- 
vent recovery column is the heavy 
key component and the bottoms is 
the recovered solvent. A _ small 
amount of solvent leaves the sol- 
vent recovery column with the over- 
head and this must be added as 
makeup solvent to the extractive 
column. 


Estimate Solvent Content 


In the solvent recovery section 
of the extractive column, the sol- 
vent concentration quickly drops 
to some very low figure and then de- 
creases rather slowly as the top of 
the column is reached. Below the 
feed point the solvent concentration 
remains almost constant to within 
a few plates from the bottom and 


then reaches a maximum in the re- 
boiler. 

Since the volatility of the solvent 
is low it is usually permissible to 
use binary vapor-liquid equilibrium 
data on a solvent free basis for cal- 
culations of the separation of the 
feed components. 

In the regions in which the con- 
centration of solvent in the liquid 
is constant, the mole fraction of 
solvent may be estimated from the 
following equations: 

For the absorbing section 

S 
(1 — BL + BD/(1 — az) 
For the stripping section 


qt, = (27) 


S 


— (28) 
(1 — #L + BB/(1 — 2,) 


l, = 
Since «, and x, appear in the de- 
nominator of the above equations, 
these concentrations must be found 
by trial and error. However, the 
relative volatility, 8, of the solvent 
is usually very small and the second 
term in the denominator of Eqs. 
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(27) and (28) may become negli- 
gible. 

Note that, for the case where 8 
is very small 


(29) 


(30) 


For a vapor feed L and L are ap- 
proximately the same and _ the 
solvent concentration is almost con- 
stant throughout most of the ab- 
sorbing and stripping sections. For 
a liquid feed, on the other hand, L 
is greater than L and 2, is greater 
than #,. In the case of a vapor feed 
a single equilibrium curve repre- 
senting both sections may be used. 
For a liquid feed, separate equilib- 
rium curves must be calculated for 
each section of the column. 


Caleulations Not Difficult 


Strictly speaking, you should 
handle extractive distillation cal- 


A Typical Flowsheet for Extractive Distillation—Fig. 12 
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culations with conventional multi- 
component methods. The  prin- 
cipal differences between ordinary 
multicomponent distillation and ex- 
tractive distillation are (1) the 
complicated solubility relations ex- 
isting between the solvent and the 
feed components; (2) a large por- 
tion of the heat requirement is that 
required to supply the sensible heat 
of the solvent flowing down the col- 
umn; (3) a change of a few de- 
grees in the solvent temperature 
markedly increases the internal re- 
flux and may cause the formation 
of two partially miscible liquid 
phases, a condition to be avoided in 
extractive distillation; (4) with 
given feed rates and rate of flow 
of the extractive agent, an optimum 
reflux rate exists which requires 
the least solvent rate to accomplish 
the desired separation; (5) instru- 
ments must be provided to very 
carefully control the feed rate and 
temperature of the _ extractive 
agent. 

Although multicomponent cal- 
culation methods are preferred, it 
is often possible to use the calcula- 
tion methods for binary separations 
because of the low volatility of the 
extractive agent. 

Multicomponent calculations were 
orginally very tedious and time 
consuming. To some extent they 
still are, even though modern com- 
puters with appropriate program- 
ming can reduce calculation time 
to a minimum. However, to take 
full advantage of the computer’s 
rapidity of calculation, you must 
supply correct relations to the com- 
puter. This in turn requires the 
chemical engineer to have a good 
understanding of the relations re- 
quired in distillation calculations; 
ie, (1) equilibrium; (2) material 
balances, and (3) heat balances in 
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the several sections of the column. 

For extractive distillation cal- 
culations, however, several short 
cut calculating methods are avail- 
able. These are usually based on 
the fact that the solvent has low 
volatility and, therefore, appears 
largely in the liquid phase. This 
allows us to express the composi- 
tions of the liquid and vapor phases 
on the solvent free basis. Binary 
vapor-liquid equilibrium, expressed 
on this basis, may often be used in 
the preliminary design of extrac- 
tive distillation columns. The main 
purpose of these approximate 
methods is to get designs accurate 
enough for a reasonable choice be- 
tween alternative methods of ac- 
complishing the same separation. 

There is not space in this report 
to give a detailed example of an ex- 
tractive distillation column calcula- 
tion. However, you will find an 
excellent example of such a calcula- 
tion in Perry’s “Chemical Engi- 
neer’s Handbook,” 3rd Ed., pp. 
646-651. 


Distillation Comparison 


In extractive distillation the sol- 
vent must not form azeotropes 
with the feed components in the 
absorbing section. It is especially 
important to avoid the formation of 
heterogeneous azeotropes. 

In extractive distillation the 
volatility of the solvent must be 
much lower than that of the feed 
components while in azeotropic dis- 
tillation the separating agent must 
boil within 10 C. to 40 C. of one 
of the feed components so that an 
azeotrope is produced. 

We can generally find a larger 
number of satisfactory solvents for 
a separation by azeotropic distilla- 
tion than for extractive distillation. 

Extractive distillation is more 
suitable for continuous operation 
than for batch operation while 
azeotropic distillation is suitable 
for both types of operation. 

Tower design is more flexible in 
extractive distillation than in azeo- 
tropic distillation, because the sol- 
vent concentration in extractive 
distillation can be controlled by the 
solvent feed rate and the heat load 
on the reboiler. 

In azeotropic distillation the 
separating agent is vaporized and 
carried overhead while in extractive 
distillation the solvent consumes 
heat mainly as sensible heat. This 
tends to make the heat require- 


ments greater for azeotropic dis- 
tillation than for extractive distil- 
lation. 
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Jess—E Coates has been a frequent 
contributor to our pages having been 
co-author of our Refresher Series on 
Unit Operations. In addition to this 
report and the refresher articles, he 
has a long list of publications and 
honors to his credit, including being 
the first recipient of the Baton Rouge 
AIChE-ACS Charles FE. Coates 
Memorial Award which he won for his 
significant contributions in liquid state 
physical properties, simplified chemi- 
cal engineering calculations and ther- 
modynamics of solutions. 

Now head of L.S.U.’s Chemical 
Engineering Dept., Prof. Coates has 
long been active in chemical engineer- 
ing education and research and has 
contributed much to the professional 
development of engineers. 

Dr. Coates received his Ph.D. from 
the University of Michigan and is a 
member of four national honorary and 
five professional societies. 
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Combined air and water cooling has cost advantages. 


Consider climatic effects, plant layout, air-water combinations in aiming at... 


Improving Air-Cooler Design 


Rain, hail, wind movements, temperature distributions all 


have to be considered in good design of air-cooled heat exchangers. 


Also, how will hot-air discharge affect other equipment? 


G. F. COLLINS* and R. T. MATHEWS, Engineering Dept., E. I. du Pont de Nemours & Co., Wilmington, Del.t 


It is important, both in the prac- 
tical and economical application of 
air-cooled exchangers, to carefully 
consider climatic and _ environ- 
mental factors. 

Environment can affect an air 
cooler’s performance, required ma- 
terials of construction to resist at- 
mospheric corrosion, and amount of 
maintenance. Hot-air discharge 
from these exchangers, if im- 
properly located, can endanger op- 
erating personnel and reduce the 
operating effectiveness of other 
equipment. Use of coincident dry 
and wet-bulb temperature data for 
any location will improve perform- 
ance of the air-cooled exchanger 
(supplementary evaporative cooling 
during extreme hot-weather peri- 
ods). We will consider these fac- 
tors and their important effects on 
design. 


* Present address: Nuclear Products 
Div., Lockheed Aircraft Corp., Marietta, 
Ga, 


Air Competes With Water 

Climatic conditions affect water- 
cooled exchangers only indirectly 
through cooling-water temperature 
changes. But water temperatures 
are relatively stable hour to hour, 
changing slowly by seasons. The 
thermo flywheel of the water-cooled 
system allows relatively simple 
temperature control. 

Air temperatures, howevet, may 
vary as much as 20 F. in one hr. 
High winds and heavy rain also can 
rapidly change the performance of 
air-cooled exchangers, if not prop- 
erly designed. Therefore, the air- 
cooled exchanger must be designed 
with proper recognition of climatic 
conditions and the plant environ- 
ment in which it is placed. 


| 
Select Design Air Temperature 


The first and most important 
climatic element to consider is dry- 
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bulb temperature. It is generally 
not practical or economical to select 
the maximum air temperature of 
record as a basis for design. De- 
pending on location and process 
conditions, maximum ambient air 
temperature may be 10 to 20 F. 
higher than the economical design 
temperature. Here the dry-bulb air 
temperature selected as a design 
basis will be called the “design air 
temperature.” 

Frequency, duration, and range 
of temperatures above the design 
temperature should be considered 
for the effect these will have on 
product quality, safety, operating 
problems, investment and operat- 
ing costs. Duration and number of 
occurrences that can be economi- 
cally tolerated must be determined. 
Remember that design tempera- 
tures may apply to groups of asso- 
~ +Based on a paper given by the authors 


at the ASME annual meeting in Atlantic 
City, N. J., Nov. 29-Dec. 4, 1959 
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Use Annual Data for Design Temperature—Fig. 1 ciated exchangers but not neces- 
} sarily to all exchangers in a process 
 g7Stoted dry bulb, °F. plant. 
1208 < Bat oe ats Gee Am «pee an em Log mean temperature difference 
—| Wichita, Kansas (LMTD) and approach between the 











outlet process temperature and de- 
sign air temperature are important 
"be factors. If these values are large 
(100 F. or more), then careful se- 
se Port lection of esign temperature is not 
€ ; 
~ as important as when these values 
va are 10 to 30 F. 
<S Three air-temperature curves will 
mA assist the designer in the economic 
selection of a design temperature. 
7 These are: 
eAnnual temperature proba- 
12 5 10 20 40 60 80 9095 9899 999 9999 bility curves. 
% of hours dry bulb equals or exceeds stated value ‘e Typical daily temperature 
a curves. 
¢ Duration-frequency curves 


Daily Curves Give Day-Night Fluctuations—Fig. 2 : for maximum dry-bulb occurrences. 
Fe amnere tore. ad : 


Peery | 
80 Midsummer — Probability temperature curves 
give the number of hours during 
70) the year any given temperature is 
equalled or exceeded. Usually a de- 
sign temperature is selected which 
is equalled or exceeded 1 to 5% of 
the total annual hours. Selection of 
a design temperature after careful 
analysis of these curves can result 
in attractive investment and oper- 
ating savings compared with de- 
signing for the maximum ambient 
temperature on record. 
Fig. 1 shows dry-bulb probability 
r curves for Wilmington, Del.; Wich- 
pe eel 23 4 ‘ou i ita, Kan.; and Port Arthur, Tex. 
oe Wilmington and Port Arthur are 
both moderated by marine climates 
. while Wichita has a typical con- 
Extreme Temperatures May Upset Design—Fig. 3 tinental climate with a _ greater 
range of high and low tempera- 
¢Bapersturs, *F. tures. In some cases, it may be nec- 
Bees | SS Bee ee essary to house the air-cooled heat 
Port Arthur dota: 1949-58, June-Sept. ~ Me ! | | | ; exchanger so warm air recirculates 
- = Mox. 102 F. AON Pe to prevent exposing the coils to ex- 
Average temps. A 18 : treme low air temperatures and 
L Max. Min. Range (Daily) ». de high winds. 
June B89F 7IF IBF A These curves also can be used to 
July 91. 73 i8 \ || evaluate probable temperature ef- 
Aig GI 72 19 fect on annual fan horsepower and 
+ Sept. 88 68 20 i ake the economics of power-saving de- 
; 7 f- : vices, such as two-speed motors and 
automatic variable-pitch propeller 
7 r fans. Automatic variable-pitch fans 
7 hag which reverse air flow can prevent 
> freezing conditions in an_air- 
cooled exchanger. 
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Water Collection Protects Induced-Draft Cooler—Fig. 4 


Propeller fon with large diameter hub 


\ 
\ 


es Water slinger 





Water 





collecting 
ring 


~~ Air cooled exchanger bundle 


hours any temperature is likely to 
be exceeded but do not give dura- 
tion or number of occurrences of 
these conditions. Typical daily 
curves for winter, summer, spring, 
and fall are very helpful in deter- 
mining fluctuations between day 
and night for various times of the 
year. Typical daily curves from 
Wilmington, Del., are shown in 
Fig. 2. 

Keep in mind, however, that these 
are normal or mean curves, and 
that during a storm and a change 
of air mass, the temperature trace 
may be vastly different from the 
cyclical curves illustrated. A sud- 
den change, say 30 F. in a few 
hours, almost always occurs as a 
drop from a high temperature to a 
lower temperature. Extremely high 
temperatures are usually attained 
only after a gradual warming of 
many hours or even several days. 
One exception is in the Rocky 
Mountain areas subject to Chinook 
winds’ or “snow-eaters.” Here, the 
temperature may rise 20 or 30 F. 
in 15 min., caused by adiabatic 
heating of air as it descends on the 
lee side of a mountain. 

Many processes are based on 
24-hr. operations and capacity loss 
during high ambient daytime tem- 
peratures can be regained during 
the night hours when dry-bulb tem- 
peratures are much lower. 


How Much Maximum Dry-Bulb? 


Fig. 3 shows an analysis of ex- 
treme summer dry-bulb tempera- 
tures above a chosen design value 
of 91 F. (24% of total annual 


hours) for Port Arthur, Tex. These 
curves indicate that the design 
temperature was exceeded on 53 
different days during an average 
summer. However, during 29 days, 
it was exceeded only by 2 F. and for 
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a period of approximately 2 hr. or 
less. These temperature variations 
may well be within the process tem- 
perature-control range. 

Dry-bulb temperatures 96 F. and 
above occurred for approximately 5 
days with durations of 5 to 7 hr. 
These curves allow the designer to 
determine the amount of time proc- 
ess conditions may be upset and 
to what extent. It might prove ad- 
visable to design some exchangers 
for higher or lower air tempera- 
tures depending on process condi- 
tions. 


Rainfall, Hail 


Heavy rainstorms can seriously 
affect temperature control of 
forced-draft, air-cooled exchangers. 
This can be a serious factor for 
some process equipment where close 
temperature control is a design re- 
quirement. 

The induced-draft, air-cooled heat 
exchanger has a greater ability to 
shed water from heavy rainstorms 
than the forced-draft design. In 


Rainfall Rates and Drop Size Distribution—Table | 


Median 
Dia., 


Rainfall 
Rate, 
(In. /Hr.) 


Maximum 


Maximum 
Rate of 
Fall, 

Fps. 


Median 
Rate of 
Fall, 
Fps. 





0.05 
0.5 
4.0 


14 26 
18 31 
22 34 


Rainfall Frequency at Port Arthur—Fig. 5 
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AIR COOLING ... 


addition, fans will break up large 
droplets into a fine atomized spray 
which will then be blown out by air 
passing through the fan. Water 
thrown to the side of the fan by 
centrifugal force can be collected 
with a ring and drained off with 
minimum wetting of the exchanger 
surface. A test on an induced-draft 
exchanger, using hoses directing 
water down onto the fan blades, 
failed to appreciably wet the finned 
coils except near the center of the 
fan. Use of large-diameter hubs or 
caps covering the center section of 
the fan blades should reduce water 
going through the fan. 

Fig. 4 shows a design of a fan 
water-collecting ring, and large fan 
hub with water slinger, which 
should minimize wetting the ex- 
changer coils; avoiding heavy-rain 
temperature-control problems. 

In some cases, it might be feasi- 
ble to maintain vertical air velocity 
through the fans high enough to 
prevent raindrops from entering 
the stack. A study of rainfall rates 
and drop size distribution made in 
1943° is shown in part (Table I). 

Maximum theoretical raindrop 
size is 7 mm. which would have a 
terminal velocity of 35 fps. Inspec- 
tion of Fig. 5 (rainfall frequency- 
intensity-duration curves for Port 
Arthur, 1917-51) shows that 6 to 
7-mm. raindrops could be expected 
rather frequently.’ 

Forced-draft exchangers are par- 
ticularly vulnerable to hailstorms. 
The frequency of hail occurrences 
varies greatly from one geographi- 
cal area to another'—the highest is 
in the Colorado-Wyoming area. Al- 
though the Southeastern United 
States has many thunderstorms, 
hail is relatively rare. 

No extensive damage is caused 
by hailstones less than 1.25 in. dia. 
Port Arthur experiences about one 
hailstorm/yr. and Wichita about 
four. Damaging hailstorms would 
be expected on the average of once 
every 25 yr. at Port Arthur and 
once every 7 yr. at Wichita. 

Hail screens, placed above forced- 
draft exchangers or over the top of 
fan-ring assemblies of induced- 
draft fan units will give good pro- 
tection. 


Where to Locate Cooler 


The physical location of the air- 
cooled exchanger in relation to 
structures and other equipment is 
very important. A water-cooled ex- 
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changer can be located with consid- 
erable flexibility close to process 
equipment. Because of the large 
volume of air handled, air-cooled 
exchangers must be located to al- 
low unrestricted supply of the cold- 
est air available and proper dis- 
charge of hot air. 

The air-cooled exchanger will be 
most economical when it is located 
close to process equipment and the 
process fluid can actually flow 
through it. When process heat is 
transferred in some type exchanger 
to a secondary fluid, which is then 
cooled by flow through the air- 
cooled exchanger, investment and 
operating costs will usually be high. 
Therefore, cooling method em- 
ployed, design of the air-cooled ex- 
changer, its location, and arrange- 
ment of process equipment to better 
utilize air cooling are vital factors. 


What About Air Movement? 


Careful consideration should be 
given to air movement at the heat- 
exchanger site: in particular the 
wind directions and intensities dur- 
ing the summer months, when the 
air-cooled exchanger is operating at 
or above design temperature. 

Seasonal wind data will assist in 
locating and orienting air-cooled 
heat exchangers. Locations must be 
selected so hot gases and vapors 
from cooling towers, smoke and 
fume stacks, and process areas up- 
stream do not blow these warm-air 
masses and corrosive fumes into the 
air-cooled exchangers. 

Warm air recirculation can be an 
important factor in air-cooled ex- 
changer performance. The forced- 
draft design is subject to more re- 
circulation because of relatively low 
air velocities leaving the exchanger. 
Little recirculation will occur in in- 
duced-draft, air-cooled exchangers. 

To minimize recirculation, orient 
an enclosed heat exchanger so the 
long axis is parallel with the pre- 
vailing wind direction. Elevation of 
the heat exchanger to allow air flow 
under, as well as over, the unit will 
also minimize recirculation. 


Chart Helps Place Cooler 


The chart shown in Fig. 6, devel- 
oped by the U. S. Bureau of Mines’ 
in 1944, will assist in locating air- 
cooled exchangers so high-tempera- 
ture air discharged from them will 
not affect other equipment or per- 
sonnel, 


Axial concentrations of stack ef- 
fluent are given in relation to the 
source concentration of 1.0. 

For example, let us assume that 
120-F. air exhausts from an 8-ft.- 
dia. air-cooled exchanger at 20 fps. 
An air intake is located on top of 
the building 100 ft. (X) downwind 
and 36 ft. (Y) above the elevation 
of the air-cooled exchanger. What 
will be the temperature of air en- 
tering the intake when ambient 
temperature is 90 F. and the wind 
is blowing directly from the air- 
cooled exchanger to the intake at 10 
mph? If W is the diameter of the 
stack in feet, then Y/W = 4.5 and 
X/W =: 12.5. The ratio of wind 
speed to stack velocity (Vw/Vs) 
= 0.78. 

Hence, it can be seen from Fig. 
6 that the air intake will be located 
at the axis of the plume and the 
concentration of air will be 0.18 
(initially 1.0 in the stack). The 
temperature at the intake will then 
be approximately 95 F. 

This value would only occur when 
the intake intercepts the plume 
axis. Because the wind does not re- 
main constant in either speed or di- 
rection for more than a few sec- 
onds, this figure is a maximum 
temperature and acts as a rough 
guide. 

When it is necessary to use verti- 
cal tubes, the air-cooled exchangers 
should not be placed so heavy winds 
will blow against the finned coils, 
opposing air flow from the fans. 
Addition of a discharge casing and 
turning vanes will give a vertical 
discharge of warm air and the ex- 
changer can be placed without re- 
gard to wind direction. 

In many cases, when ground area 
is restricted, the air-cooled ex- 
changer will prove most economical 
and practical, if it is placed at the 
top of structures. However, take 
care in locating air-cooled exchang- 
ers high on building structures: 
be sure vent and corrosive-fume 
stacks do not terminate where their 
effluents will be drawn through the 
exchangers. 

Consideration must also be given, 
of course, to wind loading on struc- 
tural members of the exchanger, 
particularly when mounted at high 
and relatively exposed locations. In 
the absence of local building codes, 
use the minimum wind load pub- 
lished by the National Bureau of 
Standards." 

Wind-tunnel studies of models 
during the design stage will pro- 
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vide valuable information which 
should assist in proper location of 
air-cooled exchangers. 


Natural Draft Boosts Efficiency 


Natural draft or chimney effect 
can increase the cooling capacity 
of air-cooled heat exchangers and 
should be carefully considered in 
design. 

Stacks added to induced-draft 
units produce as much as 30% cool- 
ing capacity at design temperature 
conditions without any fans oper- 
ating. 

The chimney effect of warm air 
from large batteries of air-cooled 
exchangers can affect cooling ca- 
pacity. In the wintertime, with 
low air temperatures and restricted 
flow through the cooler, the outlet- 
air temperature may rise consider- 
ably above design conditions. This 
increases the chimney effect, and if 
proper control is not provided, over- 
cooling or even freezing of process 
fluids may occur. Air-cooled ex- 
changers should be designed to meet 
both maximum summer and mini- 
mum winter air temperatures. 


Air Plus Evaporative Cooling 


Combining air cooling to remove 
high-level heat with evaporative 
cooling to remove the low-tempera- 
ture heat, either in one unit or 
separate units operating as a sys- 
tem, has considerable merit. 

Many processes require cooling 
from temperatures too high for 
practical application of evaporative 
coolers but require outlet tempera- 
tures too low for final cooling with 
air cooling alone for a small per- 
centage of the annual hours. Either 
air-cooled or evaporative-cooled 
equipment, as independent systems 
removing all the heat from a proc- 
ess, have disadvantages. 

Fogging, water treatment, freez- 
ing conditions, and recirculation of 
vapor are disadvantages of systems 
depending entirely on evaporative 
cooling. The air-cooled exchanger, 
on the other hand, cannot cool proc- 
ess fluids to the same temperature 
as evaporative coolers. When close 
temperature approach to the dry 
bulb is desired, the cost of heat- 
transfer surface, space require- 
ments, and horsepower of fans in- 


Dilution Curves Help in Exchanger Location—Fig. 6 
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creases rapidly for air-cooled ex- 
changers. However, except for 
warm-weather periods, the air- 
cooled exchanger requires less oper- 
ating attention and can be de- 
signed to produce outlet-process 
temperatures equal to or lower than 
cooling-tower systems.’ Also, the 
make-up requirements of evapora- 
tive cooling systems are eliminated. 


Take Advantage of Weather 


Studies of weather data show 
that extremely high dry-bulb tem- 
peratures are accompanied by rela- 
tively low wet-bulb temperatures. 
Design can take advantage of this 
weather phenomenon by combining 
air and evaporative exchangers in 
one unit or system. This will usu- 
ally result in a lower and more sta- 
ble outlet process temperature dur- 
ing high dry-bulb periods. 

An air-cooled exchanger with 
supplementary evaporative cooling 
is shown on p. 137. Sprays at the 
right side of the exchanger are not 
necessary with the evaporative cool- 
ing section shown at the left side. 
They are only shown to illustrate 
another method of evaporative cool- 
ing which lowers the dry-bulb tem- 
perature of the air to the ex- 
changer. Lower or higher outlet- 
process temperatures than those 
shown on p. 137 can be obtained de- 
pending on exchanger design. 

This exchanger can be designed 
to operate dry with air cooling 
alone below a given air dry-bulb 
temperature. Sprays would be used 
only when this dry-bulb tempera- 
ture is exceeded. In this manner, 
only a portion of the total heat re- 
moved by the exchanger requires 
evaporative cooling. Thus, the 
amount of water required for make- 
up is considerably reduced from 
that required by cooling towers or 
conventional evaporative coolers. 

An interesting development is 
combining the air-cooled exchanger 
over the conventional cooling tower 
in one unit. In this way, it is pos- 
sible to improve the performance 
of the air-cooled exchanger and cool 
the process fluids to lower tempera- 
tures. It is also possible to obtain 
limited process cooling where air- 
cooled exchangers are not practical 
and where shell-and-tube exchang- 
ers are required by using the cool- 
ing-tower circulating water. By 
combining the air-cooled exchanger 
with the cooling tower, it is possible 
to eliminate fogging nuisance nor- 


141 





Provide for Extreme Conditions (Port Arthur)—Fig. 7 
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Better Control and Efficiencies 


Fig. 7 gives a detailed picture of 
the upper 23% of the annual dry- 
bulb temperature probability curve 
for Port Arthur, Tex., from Fig. 1 
In Fig. 7, we have plotted the maxi- 
mum, most probable, and lowest 
coincident wet-bulb values that 
have occurred or would occur with 
a given dry-bulb temperature. For 
example, a 95 F. dry-bulb occurs on 
the average of 15 hr. each summer. 
The highest coincident wet bulb 
for a 95 F. dry bulb was 82 F. The 
lowest coincident wet bulb was 74 
F., and the most probable 79 F. 

Control stability of outlet-process 
temperature with a combined air 
and evaporative cooled exchanger 
can be illustrated by looking at the 
temperature curves for various 
humidification efficiencies shown in 
Fig. 7. If sprays are used at the 
right-hand side of the exchanger 
as on p. 137, a humidification effi- 
ciency of 50% is possible. There- 
fore, during periods when the dry- 
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bulb temperature might range from 
91 to 100 F., the air supplied to the 
air-cooled exchanger would’ be 
lowered to a range of approximately 
84 to 88 F. by humidification. A 
humidification efficiency of 90% or 
higher is possible by combining air- 
cooled exchangers above conven- 
tional cooling towers. Air tempera- 
tures to the finned coils would then 
range from approximately 79 to 81 
F. 

These values are based on 
straight air humidification with no 
cooling load on the tower. When 
heat is removed by evaporation 
from either the cooling-tower cir- 
culating water or from the evapora- 
tive cooling coil (p. 137), wet-bulb 
temperatures will increase. How- 
ever, proper design of air-evapora- 
tive cooling units can give lower 
outlet temperatures, on an annual 
basis, then either method alone. 

The coincident wet-bulb and dry- 
bulb temperatures for 49 cities in 
the United States have recently 
been plotted on  psychrometric 
charts. This information will allow 
the designer interested in combina- 
tion air and evaporative cooling to 


determine their performance for 
various locations.* 
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For economic selection based on project rate of return... 
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Where alternative uses of funds are available, financial yardsticks 
provide a concise way to summarize project income to investment cost. 


HERBERT E. KROEGER, Socony Mobil Oil Co., Inc., New York, N. Y. 


Many companies have adopted 
payout period and the discounted 
cash flow rate of return as financial 
tools in the economic evaluation of 
proposed investment projects. It 
is the purpose of this article to ex- 
plain these yardsticks, to show why 
they are needed, what they mean 
and why they are being adopted 
widely by many industries. 

First, we shall discuss why fi- 
nancial yardsticks are needed and 
what they are expected to do. To 
remain in business and to meet the 
ever-increasing demand for petro- 
leum products, it is necessary for 
large petroleum companies to spend 
huge sums of money for capital ex- 
penditures and exploration § ex- 
penses. These sums are frequently 
in excess of the net income earned 
during similar periods. 

Future earning power of large 
petroleum companies will depend 
largely upon channeling such sums 
to projects which will maintain and 
improve their competitive ability 
and will generate the highest earn- 
ings or largest savings commen- 
surate with prudent management. 

The effects of selecting a project 
which is not consistent with these 
aims cannot be overcome easily 
once the funds have been com- 
mitted. Consequently, such proj- 
ects often have an adverse effect 
on profits for many years. 

An important method for meas- 


uring the relative profitability of 
alternative investment opportuni- 
ties is the discounted cash flow rate 
of return. By using this method, 
available funds can be apportioned 
to the most profitable projects in a 
better manner than is possible with 
the more conventional methods. 

Of course, we recognize that the 
actual calculation of the payout and 
rate of return is only one step in 
the preparation and evaluation of 
investment proposals. At this point 
let us review the steps usually in- 
volved in the over-all evaluation of 
an investment. 

1. Basic factors related to the 
specific investment are developed. 
This involves determination of fac- 
tors such as estimated sales vol- 
umes, prices, material costs, operat- 
ing expenses, capital investment, 
strength and nature of competition, 
rates of depreciation, obsolescence 
or depletion and other related eco- 
nomic factors. 

2. Arrange in convenient form 
for evaluation the basic estimates 
of required investment, project life 
and annual income. This step en- 
ables us to perform the mechanics 
involved in calculating payout and 
rate of return. 

3. Managerial judgment must be 
exercised to determine whether or 
not: estimated expected return is 
adequate to justify the risks; a 
particular investment opportunity 
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is attractive compared to alterna- 
tive investment oppertunities; and 
timing of the investment is right 
relative to anticipated developments 
in the near future. 

In this article, we are primarily 
concerned with the second step. We 
wish to emphasize that there is 
nothing in these mechanics which 
will make it simpler to prepare the 
basic estimates or which will im- 
prove the accuracy of these esti- 
mates. Furthermore, there is noth- 
ing in these mechanics which will 
relieve management at any level of 
the responsibility for exercising 
judgment with respect to the mat- 
ters outlined in the third step. 

A financial yardstick is merely a 
standardized, concise way of sum- 
marizing the information relating 
the expected project income to in- 
vestment. Regardless of what fi- 
nancial yardsticks are used, the 
same basic studies such as engi- 
neering, design, market research 
and analysis of competition are re- 
quired. However, these _ studies 
must be developed in terms of the 
expected cash flows in and out of 
the company. Once these cash flows 
are developed, it is a simple calcu- 
lation to develop payout and dis- 
counted cash flow rate of return. 

To compute the payout and dis- 
counted cash flow rate of return 


Formula for present value wv" of one 
when intcrest 4 is compounded annually. 
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DISCOUNTED CASH FLOW... 


Payout Measures Liquidity of Proposed Investments—Table | 


Project 1 Project 2 Project 3 
Cash investment $40,000 $40,000 $40,000 
Project life 10 yr. 10 yr. 10 yr. 
Cash intakes over 4 yr. $40,000 $40,000 $40,000 
Total cash intake $70,000 $100,000 $120,000 
Average annual profit $3,000 $6,000 $8,000 


Financial yardsticks: 
Payout 4 yr. 4 yr. 4 yr. 
Avg. earnings rate of return 7.5% 15% 20% 


Payout Is Not Enough to Evaluate Projects--Table Il 


Project 4 Project 5 Project 6 


Life 5 yr. 15 yr. 30 yr. 
Cash investment $40,000 $40,000 $40,000 
Total cash intakes $60, 800 $139,200 $256,800 
Total profit $20, 800 $99, 200 $216,800 


Financial yardsticks: 


cash investment 
Payout: 


annval cash intake 


Avg. earnings rate of return 


Consider Time Factor in Proposed Investments—Table Ill 


Year Project A _—— Project B Project C Project D 


Cash Flow Cash Flow Cash Flow Cash Flow 
($40,000)* ($40,000) ($40,000) 
$16,927 $12,000 $5,927 
14,535 9,000 6,535 
13,142 10,000 7,142 
11,749 9,000 7,949 
10,356 8,000 8,756 
8,964 12,000 9,664 
7,571 10,571 
6,578 12,178 
5,685 14,285 
16,993 


ON O Uk WN — CO 


Total cash intake 
Total profit 
Avg. annual profit 6,000 


Financial yardsticks: 

Payout 2.6 yr. 4 yr. 5.4 yr. 4 yr. 
Avg. earnings rate of return 15% 15% 15% 15% 
DCF rate of return 29.1% 21.7% 17.2% 15.5% 


Project A: Decreasing cash flow * Cash investment shown as ($40,000) 
Project B: Variable cash flow 

Project C: increasing cash flow 

Project D: Two-year construction period 
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yardsticks, we need estimates of: 

1. Cash outlays for the project 
and the time periods when these 
outlays will be made. 

2. Economic life of the project. 

3. Cash intakes anticipated from 
the project and the time periods 
when these cash intakes will be re- 
ceived. 

It cannot be overemphasized that 
the best available estimates must be 
used. We have pointed out that 
each individual annual amount af- 
fects both payout and rate of re- 
turn. Consequently, the profitabil- 
ity indicated by the rate of return 
depends entirely upon the basic as- 
sumptions which make up each pro- 
posal. 


Define Standards 


We have mentioned that the rate 
of return yardstick provides a basis 
for arranging prospective invest- 
ments in order of rate of profit- 
ability. If the company is engaged 
in a number of different operations 
and the prospective investments in 
these diverse operations involve 
varying degrees of risk, then differ- 
ent payout and rate of return stand- 
ards should be used for each op- 
eration. 

Payout should be the maximum 
length of time which management 
considers acceptable for the re- 
covery of the initial investment for 
a particular type of investment. 

Rate of return should be the 
minimum earnings rate considered 
acceptable by management for a 
particular type of investment. 


How to Compute Payout 


In addition to discounted cash 
flow rate of return, payout is also 
computed by many companies for 
prospective investment proposals. 
Since payout is a familiar yard- 
stick, let’s discuss its advantages 
and disadvantages first. 

Payout measures the time re- 
quired to recover the money esti- 
mated to be expended for the pro- 
posed investment. The payout 
period begins when the proposed 
project starts operating, and ends 
when the last dollar invested in the 
project has been recovered. In 
Table I, we find payout amounts 
for three projects. 

Payout is computed by accumu- 
lating the annual cash intakes until 
the accumulation equals the amount 


May 16, 1960—CuemicaL ENGINEERING 





spent for the project. Each project 
shows accumulated cash intakes 
at the end of four yr. of $40,000 
which is equivalent to the amount 
invested. Therefore, the payout 
period for each of these projects is 
four yr. 

From these examples, we note 
that payout measures the length of 
time required to recover the money 
spent for the project and does not 
evaluate the profitability of the 
project. 

If payout alone is used as the 
measurement device in _ project 
evaluations, we may make poor in- 
vestment decisions because the 
three projects have an identical 
payout period. However, since the 
total profits earned by Projects 1, 
2 and 3 amount to $30,000, $60,000 
and $80,000 respectively, our de- 
cision based upon profitability 
would call for investing in Project 
3 before Project 2, and Project 2 
before Project 1. 

An even stronger reason why 
payout should never be used alone 
in project evaluations is shown in 
Table II. In this table, total profits 
rank Projects 4, 5 and 6 in exactly 
the reverse order from the ranking 
indicated when payout alone is 
used. The three projects have dif- 
ferent economic lives and different 
average annual cash intakes but 
have identical investment costs. 

The assumption in Table II that 
cash intakes are received in equal 


annual amounts is made only for 
the purpose of simplicity in pre- 
senting the data. As a practical 
matter the annual cash intakes 
never would be equal. Use of ac- 
celerated depreciation for tax pur- 
poses would cause these annual 
amounts to vary. 

Note the average annual cash in- 
takes of $12,160; $9,280 and $8,560 
result in payouts of 3.3, 4.3 and 
4.7 yr. On the basis of payout, these 
projects would be ranked in the 
order of Project 4, 5 and 6. When 
we examine the total profit figures, 
we find that Projects 4, 5 and 6 
earn $20,800, $99,200 and $216,800 
which result in average earnings 
rates of 10.4%, 16.5% and 18.1% 
respectively. Therefore, ranking of 
these projects based on rate of 
profitability is in exactly the re- 
verse order of the ranking based 
on payout. 


Consider Rate of Return 


Projects shown in Tables I and 
II indicate that in addition to pay- 
out which measures the liquidity of 
proposed investments, another 
yardstick is needed which will 
measure the profitability of pro- 
posed investments. This yardstick 
is rate of return. 

Rate of return is the percentage 
relationship between annual profits 
earned by a project and the capital 
invested in that project. The con- 
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. . . DISCOUNTED CASH FLOW 


ventional method of computing rate 
of return is to divide the average 
annual profit after depreciation and 
income taxes by the initial invest- 
ment cost for the project. This 
method as illustrated in Table I 
shows that a series of investment 
proposals can be ranked according 
to profitability. 

Average earnings rate of return 
has two significant shortcomings. 
First, it fails to account for the 
timing of the cash outlays and the 
cash intakes applicable to proposed 
investments. This shortcoming fre- 
quently results in ranking alterna- 
tive proposals in an incorrect order 
of profitability and may lead to poor 
investment decisions. 

Secondly, this rate of return fails 
to account for the capital amounts 
recovered over the project’s eco- 
nomic life. Since average earnings 
rate is based on initial investment 
cost, this rate is unrealistically low. 

Since money has earning power, 
a dollar received or spent today is 
worth more than a dollar received 
or spent at some time in the future. 
This is another way of saying that 
profitability is a matter not only 
of how many dollars are spent for 
a project as opposed to how many 
dollars are returned, but it is also 
a matter of when these dollars are 
spent and when they are returned. 
The rate of return that evaluates 
this time factor applicable to cash 
outlays and intakes in prospective 
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DISCOUNTED CASH FLOW ... 


investments is the discounted cash 
flow rate of return. 


Discounted Cash Flow 


In Table III, we shall compare 
the average earnings rate with the 
discounted cash flow rate of return 
for each of four projects. This will 
give us some idea of the inadequacy 
of the average earnings rate for 
measuring the profitability of pro- 
posed investments. 

In Table III, we illustrate four 
projects in which the over-all in- 
vestment factors are identical—the 
$40,000 investment cost, the $100,- 
000 total cash intakes and the 10- 
yr. economic life—but the only dif- 
ference is in the timing of the cash 
intakes. 

In Project A, money is returned 
each year in decreasing amounts; 
in Project B, money is returned 
in increasing and _ decreasing 
amounts; in Project C, money is 
returned in increasing amounts; 
and in Project D money does not 
start coming back until two years 
after the $40,000 has been invested 
and then in increasing and decreas- 
ing amounts. 

Note that the average earnings 
rate of return, which does not rec- 
ognize the different timing of the 
cash flows, is 15% for each project. 
However, the discounted cash flow 
rate of return, which takes into 
account the difference in value be- 
tween near and distant dollars, is 
different for each project. It is 
highest for Project A in which 
money is returned fastest and low- 
est for Project D in which money 
is returned sl-west. 

Based on the rates calculated by 
the average earnings method, the 
four projects appear to be equally 
attractive. However, the analysis 
in terms of the discounted cash 
flow rate shows that the projects 
should be ranked in the following 
order: Projects A, B, C and D. 

Now let us see what this dis- 
counted cash flow rate of return 
means. We will use the 29.1% rate 
computed for Project A as an illus- 
tration. Assumptions used in cal- 
culating this rate are: 

e Estimated investment outlay 
for the project is $40,000. 

¢ Estimated life of the project 
is 10 yr. 

¢ Total estimated cash intakes 
of $100,000 will flow into the com- 
pany in the annual amounts shown 
as net cash flow in Table IV. 
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To help us get a better under- 
standing of what the discounted 
cash flow rate of return really 
means, let us think of the $40,000 
investment as money that will be 
loaned to this project by the com- 
pany. 

At the beginning of the first 
year, the project will owe the com- 
pany $40,000. Interest computed at 
29.1% on this amount is $11,640. 
Since the project will return $16,- 
927 to the company in the first year, 
this will leave $5,287 for amortiza- 
tion and reduce the investment bal- 
ance outstanding at the beginning 
of the second year to $34,713. The 
interest computed at $29.1% on this 
amount is $10,101; and since the 
project will return $14,585 to the 
company in the second year, this 
will leave $4,434 for amortization 
in the second year and will reduce 
investment balance outstanding at 
the beginning of the third year to 
$30,279. 

If these computations are fol- 
lowed through to the end of the 
tenth year, we find that the esti- 
mated annual cash intakes consist 
of interest computed at the constant 
interest rate of 29.1% on the un- 
recovered balance of the invest- 
ment outstanding at the beginning 
of each year plus amortization 
amounts which will recover fully 
the estimated investment outlay 
over the estimated 10-yr. life of the 
project. 

Having illustrated the signifi- 
cance of the discounted cash flow 
rate of return, let us look at Table 
IV and see how the 29.1% rate for 
Project A is calculated. Our first 
step is to determine the annual net 
cash flow as follows: 

1. Calculate the annual deprecia- 
tion charges based on the method 
used for income tax purposes. In 
this example, the sum of the years- 
digits method is used. 

2. Deduct the annual deprecia- 
tion charges from the cash earnings 
to get the taxable income. 

3. Multiply the taxable income 
by the current income tax rate to 
find the annual income tax amounts. 

4. Subtract the annual income 
tax amounts from the cash earnings 
to get the annual net cash flow. 

Once we have determined the an- 
nual net cash flow, we are ready to 
compute the discounted cash flow 
rate of return. This is done by find- 
ing the rate whose discount factors 
will discount the annual net cash 
flow down to a total present value 


that is equal to the $40,000 invest- 
ment. The rate is found by trial 
and error. 

However, a short-cut enables us 
to find the starting rate quickly. In 
this example, the starting rate is 
found by averaging the $66,709 net 
cash flows for the first 5 yr. of the 
project and then by dividing the 
average of $13,341 by the $40,000 
cash outlay for the project. This 
gives us a 33% starting rate. When 
the $100,000 net cash flows antici- 
pated over the 10-yr. life of the 
project are discounted at 33%, the 
total present value gives a figure 
which is smaller than the total out- 
lay. Hence, the actual rate is lower 
than 33%. 

When the annual cash intakes are 
discounted at 29% as shown in 
Table IV, the total present value is 
$40,123. On the other hand, when 
these annual cash intakes are dis- 
counted at 30%, their total present 
value is $39,236. By interpolating 
between these two rates, we deter- 
mine that the rate of return for 
this project is 29.1%. 

We have just seen that the dis- 
counted cash flow rate of return for 
a proposed investment is computed 
by discounting the stream of future 
cash intakes down to a total pres- 
ent value which is equal to the in- 
vestment outlay for the project. We 
have noted also that the rate which 
will discount the future cash in- 
takes down to this amount is the 
discounted cash flow rate of return 
for the proposed investment. 
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PRACTICE ... 


YOU & YOUR JOB EDITED BY R. F. FREMED 








Meet “Henry.” Management wants him to speak up, 


but the nightmare of futility seals his lips. 


These techniques will stimulate feedback. 


What Makes Henry Talk? 











D. J. PETRUZZI, Manager of Employee Communication, Esso Standard, Div. of Humble Oil & Refining Co. 


In industry today we are be- 
coming more concerned about 
how our people feel. 

In itself, this is quite a devel- 
opment. It isn’t too many years 
ago that we were not only not 
interested—we were downright 
belligerent about it. The prevail- 
ing attitude, particularly out in 
the plant, was: Do your job, 
don’t ask any questions and you 
won’t get into any trouble. 

After World War II we mel- 
lowed considerably. We began to 
realize that we had to keep our 
people informed, tell them about 
our business. “We up here are 
going to tell you people down 
there what’s going on.” 

Now we seem to have come full 
circle: We also want to know 
what’s on their minds. We want 
real communication. We want 
Henry to talk. 

But we still have a lot to learn. 


Communication generally—and 
feedback particularly—is one of 
the most complex of human 
phenomena. It isn’t ever easy to 
know what’s in the minds and 
hearts of people. And when they 
tell us, we still can’t be sure that 
we have a true signal. Nor can 
we be certain, even if we have a 
true signal, that what our people 
say will necessarily indicate 
what they’ll do. 

This article will cover three 
main points: 

e We must be sure we want 
Henry to talk. And why. 

e We must be aware of the 
roadblocks and the problems. 

e We must create the atmos- 
phere and try to learn techniques 
that stimulate feedback. 

First, we must sincerely want 
upward communication. This, it 
seems to me, is basic. We cannot 
just go through the motions. 


>So Why Did You Ask Me?— 
If we ask, we must face up to 
the fact that people might tell 
us. Some of it won’t be pleasant. 
And some of it may rock the boat 
a little—an industrial hazard 
that many managers shun like 
the plague. 

But when we ask our people 
for their ideas, opinions and feel- 
ings, we must not only report 
back to them what they said, but 
we must do something about it. 
If we’re not going to take any 
action, it’s probably better not 
to ask them at all. 

Getting good communication is 
in itself a rough highway, with 
all kinds of roadblocks and de- 
tours. 

The biggest roadblock is the 
tendency we all have to tell the 
boss what we think he wants to 
hear rather than the truth. Now, 
the boss depends on his sub- 
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Henry will start to talk, IF... 


ordinates for information to 
make good decisions. But the 
subordinate has an even tougher 
situation, because he depends on 
the boss for raises, promotions, 
perhaps for his very job itself. 

So, screening what you tell the 
boss is a very natural device of 
self preservation. One aspect of 
this very human tendency is 
“party line-ism.” Sooner or later 
everybody in an organization— 
and managers and supervisors 
are certainly the most adept at 
this game—gets to know the 
party line. 

Let’s say a company has em- 
barked on an efficiency program. 
Cost reduction, effective use of 
manpower, strong supervision— 
all these become the party line 
of the day. When the boss checks 
to find out how the program is 
going, he’ll usually get an every- 
thing-is-going - according-to-plan 
answer. Naturally! Think of 
what this does for the man re- 
porting: You’re smart. You 
know management objectives. 
You’re a strong supervisor. You 


... ITF we can bury the myths that get in the 






































GREATEST MYTH is the open- 
door policy of top executives. 
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have excellent relations with 
your people and get good cooper- 
ation, Good man, that Jones! 

Conversely, let’s say you go 
back and tell the boss the facts: 
The efficiency program is highly 
unpopular with most employees. 
Morale is shot. Employees aren’t 
cooperating. They think man- 
agement is moving too fast. Man- 
agement is going about it in the 
wrong way. They’re cutting out 
three clerks and hiring a $30,- 
000/yr. manager. In short em- 
ployees think management is a 
bunch of lunkheads. 

But if you tell your boss these 
facts, the specter that faces you 
might look something like this: 
You’re a weak supervisor. You’re 
not on the team. You don’t run 
a tight ship. You can’t get co- 
operation from your people. I 
must have made a mistake about 
Jones! 

What would you say to your 
boss when you face these two 
alternatives? 

The boss, in turn, must learn 
to listen properly—not just to 


WHO ARE THEY? They never 
talk te me. They never asked me. 


what he wants to hear but to 
what people are saying. Many 
bosses want to feel that things 
are going smoothly. If they 
aren’t, a boss may not admit it 
openly, but somewhere in the 
deep recesses of his mind he feels 
he has failed in some way. 

Despite personal involvement, 
the boss must learn not to screen 
out the unpleasant, but somehow 
to hear the whole story. Are we 
really tuned in? Or are we only 
half listening? 
> Bury the Myths—There are a 
few entrenched myths that get 
in the way of feedback. And the 
greatest of these myths is the 
open-door policy. “Anyone down 
to the lowest janitor,” says the 
policy, “is free at any time to go 
to the top man.” 

This is a farce. Few employees 
in their right minds would dream 
of waltzing into their depart- 
ment manager’s office, let alone 
the plant manager’s. We should 
bury this myth once and for all. 

The myth of “they.” A refrain 
widely heard in business goes 
something like this: “They 
never tell me anything,” or 
“They never asked me about it.” 
Who is this phantom they? To 
people several levels below you, 
the they is you. All of us have 
a responsibility in upward com- 
munication. We should ask ques- 
tions, stimulate conversation. 
That way we not only get—in 
the questions—an upward flow, 
but—in the answers—informa- 
tion for a downward flow. 


way of feedback . . . 














JUST HANG a beautiful sugges- 
tion box out in the corridor. 
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Another mythical crutch is the 
suggestion box, or suggestion 
system. Many personnel people 
would like you to believe that if 
you just set up a suggestion sys- 
tem, hang a beautiful little box 
in the corridor, your employees 
will tell you all, 

Not so! We have a suggestion 
system in Esso. We use it mainly 
to get from our employees oper- 
ating ideas that will save the 
company money. We pay for the 
ideas, and do get many good 
ones. But we certainly do not kid 
ourselves into believing that we 
get much upward communication 
through our suggestion system. 

Then there’s the “I-was-out- 
in-the-plant-myself-once” philos- 
ophy. This myth assumes that 
a management man who 20 years 
ago was in the ranks can today, 
20 years later, divine what or- 
dinary people are thinking. Or 
failing that, that he is so beloved 
and has such wonderful contacts 
among his old friends in the 
plant, that he can quickly find 
out. He is kidding himself. 
>What to Do—So much for 
some of the problems. What can 
we do to get upward communi- 
cation? 

Undoubtedly, the ideal situa- 
tion is to have universally good 
managers—who really know how 
to manage—and the complete 
trust and confidence of all your 
employees. But reaching this in- 
dustrial utopia is a tall order. 
We cannot assume that all of our 
supervisors understand our prob- 


lems and objectives and have no 
difficulty in communicating 
among themselves. 

Supervisors certainly are an 
avenue for upward communica- 
tion. And you might think they 
would be a very effective channel. 
Here again, we have a lot to 
learn. First of all, to be effec- 
tive supervisors, they have to 
be heavily management-oriented. 
They have to interpret and carry 
out management objectives. 

On the other hand, they can- 
not be so management-oriented 
that employees regard them 
purely as top management’s 
minions. So supervisors have to 
be “two-faced,” so to speak— 
both management- and employee- 
oriented. This isn’t an easy bal- 
ance to achieve. 

In addition to training better 
supervisors, there are other tech- 
niques we can use and try. One 
thing may be so obvious we may 
easily overlook it. We have to 
tell our people clearly that we 
do want to know how they feel 
and what they think. 

All of us in this respect are 
very human. We want to be 
asked. We feel hurt if we aren’t. 
But certainly we rarely speak up 
freely unless we are asked. 

In recent years there has been 
considerable talk about partici- 
pation. Like Motherhood and 
Americanism, everybody’s for it. 
In fact, it is difficult to put into 
practice. For one thing, nobody 
seems to have any clear-cut idea 
of how far you can or should go. 


..« YOU & YOUR JOB 


Where does employee participa- 
tion—indeed even supervisory 
participation—stop and manage- 
ment’s right to manage begin? 

Certainly another device that 
readily comes to mind is the at- 
titude survey. And they are 
valuable. But they also have 
some drawbacks. Cost is usually 
one of them. But even if the cost 
were not a factor, we seem to 
have real difficulty in analyzing 
exactly what attitude surveys tell 
us. 
> What Does This Mean?—Not 
too long ago, a company I know 
well conducted an extensive at- 
titude survey in headquarters. 
Perhaps it was too extensive. In 
any event, it was meticulously 
framed with the help of a large 
university. 

It probed many areas—super- 
vision, wage and salary policies, 
benefits, communication, corpo- 
rate image, product quality— 
just about the whole bundle. 
There were almost a hundred 
multiple-choice questions. Al- 
though it was voluntary, em- 
ployees cooperated beautifully. 
More than 85% filled out the 
questionnaire. 

Then the fun started. For 
months management people de- 
bated about what the survey told 
them. Universally accented con- 
clusions were extremely rare. 
Several bad things happened. 
For one thing, very few of the 
results were ever reported back 
to the employees. 

And this was not so much that 


‘ and if techniques of upward communication are improved. 
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THE PARTY LINE: Once learned, 
it’s fed right back to the source. 


IDEAL SUPERVISORS: Not many 
of them left around these days. 


I WAS OUT in the plant once 
myself. That’s me in the middle. 
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YOU & YOUR JOB... 


the results were bad. In fact, 
they looked good, generally 
speaking. But nobody seemed to 
know what interpretation should 
be placed on those things which 
on the surface looked a little 
bad. 

For example, on a salary ques- 
tion, roughly one-third of the 
people were satisfied, one-third 
said they were dissatisfied and 
one-third said they were neutral. 

Management to this day has 
not been able to agree on what 
the neutrals were trying to say. 

We need to find new and more 
effective ways of making sur- 
veys. Esso is currently experi- 
menting with what we call 
“quickie” surveys. These are a 
one-card survey on IBM cards 
which are easily sorted. Any 
given survey covers a limited 
area in seven to ten questions. 
They seem to be administered 
easily. Certainly they seem to be 
analyzed more effectively. Of 
course, they have the limitation 
of telling you only part of a 
story at any given time. 

We are also experimenting 
with another device for upward 
communication. This involves 
small selective panels. Recently, 
we set up two of these panels to 
discuss a unit-wide problem in 
our headquarters. One of the 
panels is made up of high middle 
management. A second panel is 


made up of first-line supervisors. ' 


They were all hand-picked and 


DANIEL J. PETRUZZI has been man- 
ager of employee communication 
activities at Esso Standard, Div. of 
Humble Oil & Refining Co. since 
1956. He joined Esso Standard as a 
communications specialist in 1952. 
A graduate of Muhlenberg College, 
Petruzzi also holds an M.S. degree 
in journalism from Columbia Univ. 
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they represent every department 
in the organization. 

So far our results seem to be 
encouraging. Panels may be a 
device to bring out a lot of em- 
ployee reaction. 

Employee meetings can be a 
good avenue of upward com- 
munication. But in this area 
they are only good if employees 
feel free to ask management any 
and all questions. And manage- 
ment, preferably the top man, 
must be willing to “field” every 
question, no matter how difficult 
or embarassing. 

Few chemical, petrochemical 
or refinery managers, I suspect, 
are willing (or feel they are 
able) to do so. 

One problem is that many 
people will not stand up in an 
open meeting. To encourage 
questions, we have found one 
little device very useful. At the 
beginning of the meeting we 
pass out 3-by-5 cards. Employees 
can then write questions on these 
cards, pass them into the aisle, 
and ushers deliver them, anony- 
mously of course, to the meeting 
leader. 

Some companies are doing 
very well with question-and- 
answer columns in their publica- 
tions. Again, this device is ef- 
fective only if questions aren’t 
screened. If employees sense 
that management is answering 
only those questions which suit 
their purposes, you might just as 
well ditch the whole approach. 

Answering questions takes a 
lot of time. An additional com- 
plication is that they should be 
answered by a top person. 

Employee contests can be used 
to sell company products, build 
morale; and you get a communi- 
cations bonus as a byproduct. 

Studying absentee and turn- 
over statistics is of some value. 
They’re generally pretty good in- 
dicators of the level of morale. 
The trouble with statistics is 
that they can’t explain ‘to you 
why people are absent nor why 
they are leaving the company. 

Some of this is elicited by exit 
interviews. But there again we 
can see a major pitfall. Many 
times the participants in exit 
interviews are not leaving the 
company voluntarily, but are 
people who in one way or another 
were “nudged” a little. They 
don’t go into exit interviews with 


exactly objective views. To get 
valuable results on this kind of 
interview takes considerable 
skill. 

> Taking the Pulse—In the 
final analysis, it might be that 
in a production plant like a re- 
finery one good man could go a 
long way toward taking the 
“pulse” of our people. He would 
have to be completely trusted and 
accepted by both employees and 
management. He would have to 
be somewhat of an old-timer, 
someone who has been around 
for a long time. He would have 
to be knowledgeable and skillful. 
His only job would be to circulate 
throughout the plant talking to 
people. 

He might indeed be able to get 
the true pulse of the plant. 

Although the bulk of this 
article has been devoted to up- 
ward communication, I would 
like to emphasize one point: We 
cannot divorce upward communi- 
cation from downward. 

If management “levels” with 
people, keeps them truly in- 
formed—the bad along with the 
good—in simple language, em- 
ployees and supervisors will feel 
encouraged to talk. 

We are now very interested in 
upward communication, but let’s 
not kid ourselves. We have not 
conquered downward communi- 
cation. 

In conclusion: We need up- 
ward communication, but it is 
extremely complex. We have a 
lot to learn. We probably have 
not even begun to use what other 
related fields—the social sciences, 
advertising, and education— 
have learned. We should call on 
these fields for help. 
> Henry Will Talk—Henry is 
never going to tell us everything 
that’s in his heart and mind. But 
we can get Henry to talk more 
freely and tell us things that are 
bothering him, things that tele- 
graph trouble and things that 
will make for a smoother, more 
profitable operation. 

Just remember this. When 
Henry begins to talk, we have 
to be sure we really want to 
listen, that we know how, are 
trying hard and that we are 
ready to do something about 
what Henry says. 


Based on a talk before the Western 
Petroleum Refiners Assn., Corpus 
Christi, Tex., Jan. 1960. 
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Boundary Conditions Control Results in. . . 


Unsteady-State Heat Transfer—Il 


C E Refresher 


Because the physical properties and thermodynamic 


state of a solid depend on position as well as time, 


differential heat-transfer equations are necessary to 


describe the thermodynamic behavior of the solid phase. 


SAM H. DAVIS, JR., and WILLIAM W. AKERS, Rice Institute, Houston, Tex.* 


Many heat transfer problems involve unsteady heat 
conduction through a solid phase. These problems in- 
clude the determination of: 

¢ Temperature distributions in the walls and tubes 
of heat exchangers. 

¢ Heat losses or gains of a fluid system from solids 
in cyclic operations such as in regenerative heat ex- 
changers. 

e Influence of wall heat capacity on control char- 
acteristics of chemical equipment. 

Since the physical properties of the solid and its 
thermodynamic state usually depend on position as well 
as time, it is necessary to choose a system of differ- 
ential size to describe completely the behavior of the 
solid. If heat conduction in a particular problem is 
approximately one-dimensional, an energy balance can 
be derived with time and one co-ordinate as inde- 
pendent variables. 

The adjoining diagram illustrates the choice of sys- 
tem for linear heat conduction in a solid. It is assumed 
that temperature variations in the y and z directions 
are negligible. Rate of change of energy stored per 
unit mass of the solid is: 

de = c,dT 
Mass in the differential volume is: 

6m = p 8V = pdz (2) 
Here, we assume the system to be enclosed by a surface 
of unit length in the y and z directions. Therefore, 
time rate of change of energy stored by the system is: 
de oT 
eM Oe 

No appreciable work can be done by the system 
chosen for study. Therefore, only heat conducted into 
the system and heat generated within it need be con- 
sidered in the energy balance. The heat conducted into 
the system in the positive x direction is given by 


Fourier’s law: 
a fs oT 
qs ( k ox 3 


*To meet your authors, see Chem. Eng., Apr. 18, 1960, p. 188. 


(1) 


bm dz (3) 


(4) 
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Similarly, the heat conducted out of the system is: 


Qe+dz"” = ( 


since the area normal to the direction of conduction 
is unity. The difference between Eqs. (4) and (5) 
yields the net heat conducted into the system since 
there is no flux of heat in the y or z directions and is 


given by: 
oT 
ar Nas 


If volumetric rate of heat generation such as that 
caused by an electrical current through the solid is q,’”” 
the final energy balance for the system is: 


oT Lid 
(: ar) +q 


For a solid which is homogeneous such that at each 


(5) 


, fs) 


‘ais as 08 il cascenies } 
Qz Qridz or k (6) 


” 
Qnet 


(7) 


Use Differential Element for Analysis 





CE REFRESHER... 


point in the solid the thermal conductivity is inde- 
pendent of direction, a general expression may be 
derived which includes the net heat conducted in all 
three co-ordinated directions. Since each additional 
conduction term must be similar to the expression 
given by Eq. (6), the general energy balance for a 
homogeneous solid is: 


&/,27), 2/,eT)\, 2, a7 m 
~ 3 (032) +3 (a3) +2 (022) +0 (8) 


The right hand side of Eq. (8) represents the rate 
of change of internal energy per unit volume. Each of 
the conduction terms represents the net heat conducted 
per unit area and the final term is the rate of heat 
generation per unit volume in a differential system. 

If the thermal conductivity of the solid is constant, 
Eq. (8) may be simplified to give 

oT rod o 2? a 
Pa o(2 +t R)rek (9) 


Fig. { 














OP cay? + 
Dt maWl +o 


where the thermal diffusivity of the solid is a = k/pe, 
and the Laplacian operator is: 


(10) 


OR we ee 


Eq. (10) may be used to determine the form which 
energy balances take in co-ordinate systems other than 
rectilinear. For example: in cylindrical co-ordinate 
shown in Fig. 1, the Laplacian operator is: 


In spherical co-ordinate as shown in Fig. 2, the La- 
placian operator is: 


rsing « $35 
1 om 
Fang o@ 2) 
Therefore, in cases where heat conduction is appre- 
ciable only in the radial direction in a cylinder or 
sphere, the appropriate energy balances are: 


Cylinder: 
oT a or q’” 
Ot r or (- ar) + ply 


Sphere: 


oT a 2 q’” 
Ot Or (* Or ) a 

Eqs. (7), (18) and (14) which determine the un- 
steady temperature distribution for one-dimensional 
heat flow have been used to find solutions to many 
problems. In all such problems, functions which satisfy 
the partial differential equation are numerous but 
these functions must be chosen to satisfy the particular 
boundary conditions for the individual problem. The 
most common boundary conditions for cases of one- 
dimensional heat conduction are: 

1. Specified temperatures as functions of time at 
two different values of the co-ordinate. 

2. Specified heat fluxes as functions of time at two 
different values of the co-ordinate, 

8. Some linear relationship between the heat flux 
and the temperature at two different values of the 
co-ordinate. 

4. Some combination of boundary conditions 1, 2 
and 8 so that one condition holds at one value of the 
co-ordinate and a different one at a second value of 
the co-ordinate. 

In addition to the above boundary conditions, some 
initial condition of the solid must be specified in order 
for the temperature throughout the region to be com- 
pletely determined. Thus the temperature in the region 
between the two co-ordinates must be specified as a 
function of position at one particular time. 

Solutions to many of the important problems have 
been developed and reported in “Conduction of Heat 
in Solids,” by Carslaw and Jaeger.’ A limited number 
of solutions to such problems have been evaluated nu- 
merically and presented in graphical form by Jakob,’ 
McAdams‘ and Sneider.’ Graphical solutions are par- 


(14) 
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Nomenclature 


Film conductivity, (h) (unit length)/k. 
ep Specific heat. 





zm 


Heat transfer rate, heat/unit time. 

Heat flux, heat/(unit time) (unit area). 

oon generation rate, heat/(unit time) (unit 
area). 

Radial distance. 

Radius of cylinder or sphere. 

General dimension for L or R. 

Time. 

Temperature. 

Volumetric average temperature. 

Initial temperature. 

Surface or environment tem ture. 
Independent variable = x/\/4at, dimensionless. 
Variable of integration. 

Rectangular co-ordinates. 

Thermal diffusivity = k/pc,, (unit length)*/ 
unit time. 

Operator indicating differential amount. 
Operator indicating partial differentiation. 
Laplacian operator. 

Dimensionless temperature difference = (T — 
Ti/ (T. ae T:). 

Temperature difference = T — T:. 
Dimensionless distance = x/L or r/R. 
Dimensionless time = at/s*. 


= 


299 


= 
>? 


Se NRA" 28 we 


ticularly easy to use and therefore are valuable in 
seeking approximate answers to complicated problems. 


Heat Conduction in a Thick Wall 


The temperature variation in a thick wall, uniform 
in temperature when it is subjected to a sudden change 
in one surface temperature, may be determined by the 
following approximate treatment. If the physical prop- 
erties of the wall are constant and there is no heat 
generation in the wall, the differential energy bal- 
ance is: 


(15) 


Initial condition of the temperature is T = T, for 
t<Oand0<2<L. 
The first boundary condition may be expressed by 
BC.(1) 7 =T7, for ¢>0O and z=0 
If the wall thickness L is sufficiently large that 
during the time of interest the temperature does not 
change at the second surface, the second boundary 
condition may be approximated as: 
B.C.(2) T=T, for t>0 as r+ 
Assuming that the temperature in the wall depends 


on the single variable u = 2/\/4at, Eq. (15) may be 
transformed into the ordinary differential equation: 
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aT 


Tt 
+ 2u 7 = 0 


du? 
If the temperature is made dimensionless by the sub- 
stitutions: 6 = T — T,; 6 = T. — T, and n = 0/6,, the 
differential equation becomes: 


(16) 


(17) 


and the boundary conditions become: 

7=0 at u=0 

n—~>l as u-~o (18) 

Since the first of these boundary conditions satisfies 

B.C. (1) of the original problem and the second condi- 
tion satisfies both the initial condition and B.C. (2) of 
the original problem, conditions given by Eq. (18) are 
equivalent to the original three conditions. Further, 
any solution of Eq. (17) which satisfies the conditions 
specified by Eq. (18) should be a solution of the orig- 
inal problem. Integrating Eq. (17) once yields 


(19) 


dn. ce7™)(w) 


du 


A second integration can be used to express the solu- 
tion in terms of a definite integral which has been 


evaluated: 
vs 
.= af e-(r(ehdy 
oe 


Vv " 
(dy = 
e v 2 


(20) 


Since, 

: (21) 
) 

The solution to the problem may finally be expressed 

as: 


xz/ V4at 
e7() (dy (22) 
The definite integral in Eq. (22) has been tabulated* 
and is shown in Fig. 3. Since the assumption was made 
that the temperature at the second surface did not 
change appreciably, the solution shown is valid only if 
L/\/4at is less than about two. If this condition is not 
satisfied the approach illustrated later must be used. 
Heat flux at the surface may be evaluated by: 


oT 
ne (-: sr) 
z= 


(23) 
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= 7a 


Temperature difference, » =(T-T,)/(To- T:) 


“10 20 50 @ 


qo” = (k/ Vaat)(T: — To) 
Average temperature of the slab is given by 


t 
To + i qd dt 


pc pL, 


T. » = 


an mm ™ \< la 
=To+ (1 - gay te 


or finally, 


One-Dimensional Heat Conduction 


The problem treated in the previous section was 
exceptional in that the solution for the temperature 
could be expressed as a function of a single independ- 
ent variable. If the same problem is treated but the 
solution is desired when L/\V/4at is smaller than two, 
a different approach must be used. If the second sur- 
face of the slab is insulated, the boundary condition at 
this surface is: 


oT 
— * 0 for 


The solution expressed by Eq. (22) does not satisfy 
this boundary condition for small values of L/V4aé. 
A solution to this problem can be obtained either by 
the method of separation of variables or by the Laplace 
transform methods. Discussion of these methods will 
be postponed to a later article. 

However, the form which the solution to this and 
similar problems takes can be illustrated quite easily. 
Eq. (15) may be made dimensionless by the following 
substitutions: 


t>0O and z=L (27) 


which yields 
(29) 


Boundary and initial conditions for this problem are: 


¥ <0 and O<é<1 
y>O and §¢=0 


n =1 for 


n=O for 
On . 
DE 0 for 


It is apparent that the solution of Eq. (29) which 
satisfies conditions given by Eq. (30) can depend on 


¥>0O and §=1 (30) 
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Excess heat content/initial heat content 
, ee — — “ 


ala les hes . 
1074 1073 1072 


no more than # and € since these are the only param- 
eters which appear in these equations. 

Therefore, the solution to heat conduction in a wail 
subjected to a sudden change in one surface tempera- 
ture may be expressed as 

es f, (; ) 
: Et 


However, if the second surface of the wall were sub- 
jected to the same temperature change as the first, the 
temperature would be symmetrical about the center 
line of the wall. Hence, the same functional relation- 
ship would hold with the half-thickness of the wall 
used for L. 

A similar solution may be derived for the case of a 
very long cylinder with a sudden change in surface 
temperature. Eq. (13) with q’” = 0 may be made 
dimensionless by these substitutions: 


T — 7, 


31) 
T—T, sas 


¥ = al/R? 
t=r/R 
n = (T — 1;)/(To — 11) 
The energy balance then becomes 
on a Sh t on 
oy & O€ oF 


initial conditions in di- 


(33) 
Corresponding boundary and 
mensionless form are 


and 0<é<1l 
and §=1 


¥y <0 
¥>0 


”2=1 for 
7 = 0 for 
On 
dé 


Therefore, temperature variation in a 
cylinder may be expressed in the form 


a fr 
($e =) 


A sphere which is subjected to a sudden change in 
surface temperature may be analysed by an identical 
treatment as that for cylinders. The solution is ex- 

T~T, 


pressed as: 
BE 
T-7, "* ($. ) 


The temperature. at the insulated surface of a wall 
or the center of a wall with both surfaces changed to 
the same value should be from Eq. (31): 


(int) 0B) 
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=0 for y>O and ¢=0 (34) 


very long 


T-T 


Te 7 (35) 


(36) 


Tsnk ~ T; 


T al 7, (37) 





THE CAP 
THAT STAYS 
ON— 

EVEN WHEN 
IT’S OFF! 


CONTINENTAL'S NEW ALL-PURPOSE FLIP CAP" 


Continental presents new packaging beauty with econ- 
omy and convenience, too... Flip Cap* can, with drip- 
less pour spout, is perfect for practically all liquids and 
granulated products now packaged in round or oblong 
nozzle-type cans. 


Continental’s new plastic Flip Cap is permanently 
hinged to its dripless pour spout—snaps back and stays 
open, snaps shut and stays shut. Inserted into the top 
of the can after filling, Flip Cap permits higher filling 
speeds through a larger opening. And the top of the 





Available in a wide variety 
of sizes and shapes 


*Patents pending 
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container can be fully lithographed—no solder splashes, 
no flux spots or heat scorching. For the full story, 
ASK THE MAN FROM CONTINENTAL! 


Cap can’t be lost—permanently 
attached by a hinge. Flip Cap 
is available in either ¥2- or 
¥Y%-inch opening, and in a va- 
riety of colors. 





Applied after filling, Flip Cap 
nozzle can be inserted auto- 
matically at 200 per minute. 
Full lithography on top of can. 


(CcontTINENTAL CAN COMPANY 


Eastern Division: 100 E. 42nd St., New York 17 
Central Division: 135 S. La Salle St., Chicago 3 
Pacific Division: Russ Building, San Francisco 4 
Canadian Division: 790 Bay St., Toronto 1 
Cuban Office: Apartado 1709, Havana, Cuba 
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Similarly the average temperature of the wall would 


be 
z=-L 
Tog = Ts ee 


. 5 J . 


Therefore, either the maximum temperature differ- 
ence from the surface temperature or the average 
temperature difference can be expressed as functions 
of at/L’ alone. These functions are shown graphically 
in Ref. 1, p. 202. 


Heat Conduction in Solids 


The sudden immersion of a solid in a fluid of a 
different temperature may be treated in a manner simi- 
lar to the one described in Chem. Eng., Apr. 18, 1960, 
p. 189. An additional complication is caused by the 
introduction of one more parameter which is the heat 
transfer coefficient between the fluid and the surfaces 
of the solid. 

For a rectangular wall, the boundary conditions may 
be determined by equating the heat flux from the sur- 
face of the solid to the heat flux through the fluid 
film. For the case of a constant heat transfer co- 
efficient, these boundary conditions become 

ah or 


=h(T,-—T) for t>O and x=0 


t>0O and z=2L (39) 


—k or = A(T - T:) for 


Dimensionless forms of the above boundary conditions 


¥>0O and ¢=0 


v¥>0 and £¢=2 (40) 
The dimensionless parameter appearing in Eqs. (40) 
which was not encountered in the previous problem 
is hL/k. The solution for the temperature distribu- 
tion in a rectangular wall may be expressed in the 
form 


(41) 


Solutions to problems involving long cylinders or 
spheres immersed in fluids with temperatures different 
from that of the solid may be similarly analyzed. The 
center, surface and average temperature of each geo- 
metrical form would depend only on the parameters 
at/L* or at/R’® and hL/k or hR/k. Graphical repre- 
sentations of all these functions are given in Ref. 3, 
pp. 274, 278, 281. 


Example Illustrates Methods 


A heavy residual oil with a pour point of 180 F. is 
to be dumped into an insulated tank which has a 10-ft. 
I.D. The tank is provided with a stirrer and heater 
so that the oil can be kept at a temperature of at least 
200 F. Tank walls and insulation are originally 70 F. 

Estimate the heat that must be supplied to keep 
the oil temperature at the desired level if the oil enters 
the tank at 200 F. Assume the steel walls of the tank 
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Compare Two Methods of Analysis—Table | 


Cumulative Heat Absorbed 
Btu. 


Heat Transfer Rate 





Fig. 4 Eq. (42)* 





390,000 
62,500 
39,000 


20,000 142,000 


* Integrate Eq. (42) to find total heat absorbed. 


are thin enough so as to have negligible heat capacity. 
Also assume insulation is 6-in. thick with the follow- 
ing physical properties: pe, = 20.8 Btu./(cu. ft. x 
°F.), & = 0.25 Btu./(hr.) (ft.) (°F) and a = 0.012 
sq. ft./hr. 

If the wall area in contact with the fluid is 300 sq. 
ft. and the effective over-all heat transfer coefficient 
between the oil and the insulation is 10 Btu./(hr.) 
(sq. ft.) (°F.), the rate of heat loss to the wall is 
8,000 6, where @, is the difference between the inside 
wall temperature and the average oil temperature. 
Since hL/k is 20, it might first be assumed that the 
wall temperature is equal to the fluid temperature and 
determine the heat transfer rate by Eq. (24) which 
gives 
AKT; — To) _ 50,300 

| cg RARE” in 


Eq. (42) should be a good approximation for times 
sufficiently large that the film resistance is small com- 
pared to ihe insulation resistance and sufficiently small 
that the temperature of the outer surface of the in- 
sulation does not change. The latter restriction is 
given by 


ome (42) 


t < L?/16a = 1.3 hr. (43) 


To obtain a better estimate of the rate of heat ab- 
sorption and the cumulative heat absorbed by the 
insulation when hL/k is 20, use Figs. 4 and 5. A com- 
parison of the two methods as given in Table I shows 
that use of Eq. (42) gives a conservative estimate of 
the heat loss. 

Rates of heat transferred to the walls may be com- 
pared with the steady state heat loss of approximately 
16,000 Btu./hr. During a two-hour period about 80,000 
Btu. more are lost by absorption in the insulation than 
would be lost by steady state conduction. Since 
80,000 Btu. are sufficient to lower the temperature of 
the oil in the tank by five or six degrees, this analysis 
indicates that unsteady state heat transfer may be an 
important - factor. 
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ways 
) you can 
cut costs of 
blunging — 
and grinding 


...inerease operating profits 


Cowles Dissolver 





removes and sepa- 
rates agglomer- 
ates in 10 minutes. 
This high speed 
mixer reduces 50% to 
60% suspensions of 
lump ball clays to 325 
mesh size in a fraction 
of the time required 
by ordinary blungers. 
“Books” and “Stacks” 


Morehouse Mill reduces 
particle size for porcelains 
and glazes in minutes in- 
stead of hours. This high 
speed mill reduces particles to 
size desired in a fraction of the 
time required by ordinary ball 
or pebble mills. Highly efficient 











eliminated—plasticity ” for underglaze and overglaze 
control greatly im- colors, inks, decorating metal- 
proved. Easy to clean— lics, engobes, etc. Portable, 
impeller will not clog. quiet, easy to clean. 





Either singly or in combination as 
above described, Morehouse Mills 
and Cowles Dissolvers can give you 
significant savings in production 
costs and important improvements 
in quality, in a wide variety of 





products. 


Let us prove it in your plant at our risk. Write us about your problem. 


MOREHOUSE-COWLES, INC. 


1150 San Fernando Road, Los Angeles 65, California * Convenient lease and time payment plans available + Representatives in principal cities 
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New Ratios Show Where Dollars Go 


In Chemical Engineering, 
Sep. 22, 58, N. G. Bach pre- 
sented revised equipment cost 
ratio factors for fluid process- 
ing plants, based on his com- 
pany’s experience. At the time, 
he asked that others furnish 
their own experience to add to 
the value of information avail- 
able to all engineers. Informa- 
tion in this Cost File may help. 

Table I shows cost distribu- 
tion for three process cate- 
gories and variation that may 


be expected between small and 
large installations. Size divi- 
sion is arbitrarily $10 million. 
Table is based on investigations 
of some 70 plants in the Gulf 
Coast area, as well as on pre- 
viously published data. Table 
II shows cost breakdown apply- 
ing to nine large fluid process 
plants in Gulf Coast area. To 
properly compare these plants, 
we’ve assumed that indirect 
costs of each equals the average 
of all. For all cases, therefore, 


indirect costs are shown to be 
23% of total investment. 
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Table I—Plant Cost Breakdown, Percent of Total Plant investment 


——Fluid Processing 
Small Large 
installation Installation 
Low Avg. Hi. Low Avg. Hi’ 


-—Solid-Fluid Processing ~ - 
Small Large 
Installation Installation 
Low Avg. Hi. Low Avg. Hi. 


Solids Processing—— 
Small Large 
Installation Installation 
Low Avg. Hi. Low Avg. Hi. 


Direct Process Costs 
Total principal items (TPI). .. 
Installation of TPI (includes 
painting & insulation)... 8 12 6°12 36 8 10 
Process piping (installed)... 2 4 8 12 
Instruments (installed) ee 
Electrical (installed) : ae - 
Process buildings 


20 30 40 20 30 40 20 26 


Average Total Process 


Other Direct Costs 
Utilities (installed) * 
General services * * 
Buildings, general t 
Receiving, shipping & 
storage (installed) 








Chemical Plant Cost Breakdown 


Average Total Direct 
77 


Indirect Costs 
Engineering, overhead, etc.. 12 ee Be 8 10 12 ta 3e: 6 8 10 12 
Contingencies 14 - 4) 302 9-12 44 12 Rs? Bs soa we 


100 





Grand Total Cost 100 100 100 100 
* Includes plant power; steam; cooling towers; all electrical costs other than process wiring, starters, panels, etc.; utilities piping and buildings. 
** Includes plant site improvements, fire pr ion, waste disposal, fences, drainage, etc. 
t Includes offices, warehouses, shops, garages, etc. 
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Table Il—Replacement Cost Data, Percent of Total Plant Cos?* 


Buildings 
General services... ... 


nN aA 
On GNENn| OQ 
—XAOw 





CE COST FILE 


olo- 


100.0 100.0 100.0 100.0 


8 


Total... 


* Large fluid process plonts, Gulf Coast area. 
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Phy 


DISPERSE = 


EMULPHOR: 


NONIONIC EMULSIFIERS 


These specialty surfactants, singly or in combination, have 
provided the solution to many an emulsification problem. 


The Emulphor nonionic emulsifiers, considered as a group, 
facilitate (and often are the key to) the manufacture and/or 
finishing of many products, particularly leather, textiles, 
paper, and polymers; they also improve the performance of 
many products of the coatings, compounding, and agricultural 


chemicals industries; they add sales appeal as well to cos- 


metic and toiletry preparations. 


EMULPHOR VN-430 

is an oil-soluble liquid that tends to form stable W/O and 
fast-breaking 0/W emulsions. It is particularly valuable 
in the pesticide industry as a component of dormant and 
summer spray oils and in leather processing for degreas- 
ing pickled skins. 


EMULPHOR EL-719 


features low toxicity, so much so that it is used to emul- 
sify pharmaceutical materials. On the other hand, in ure- 
thane foam manufacture, this liquid emulsifier promotes 
the formation of uniform bubbles. As a post stabilizer for 
pigmented latex systems, it inhibits “prefloc.” 


EMULPHOR EL-620 


also a liquid, is a good all-around emulsifier that has es- 
sentially the same properties and applications as its 
homolog, Emulphor EL-719. However, it differs in hydro- 
phobic-hydrophilic balance and also in that it is anhydrous. 
EMULPHOR ON-870 


is Stable to strong acids and alkalis and is therefore used 
in acid degreasing of wool. It is outstanding as an emulsi- 
fier of waxes. It is also valuable in emulsion polymerization 
and in post stabilization of latices. 


To learn more about the Emulphor nonionic emulsifiers: Write 
today for free literature, samples, and technical assistance. , 


From Research to Reali 
ANTARA CH MICALS 


gaf A SALES DIVISION OF 
GENERAL ANILINE & FILM CORPORATION 
435 HUDSON STREET « NEW YORK 14, NEW YORK 
SALES OFFICES: New York ¢ Providence * Philadelphia * Charlotte * Chattanooga * Chicago 
Portland, Ore. * San Francisco * Los Angeles. IN CANADA: Chemical Developments of Canada, Ltd., Montreal 
Emulphor nonionic emulsifiers manufactured by General Aniline & Film Corp. are sold outside the U. S., by distributors all over the world, under the trademark ‘‘Mulgofen.""® 
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Thermistor Level Control 
Works in Difficult Service 


Circuit shown is one of three on a stillpot for 


both indicating and controlling the liquid level. 


Roger E. Hudrlik 


Minnesota Mining & Mfg. Co., Electric Products Lab., St. Paul 6, Minn. 


Determining liquid level* in a 
closed vessel, or determining and 
controlling it, is often a difficult 
proposition, especially if the 
vessel is remotely controlled, in- 
sulated, under pressure, or con- 
tains corrosive materials. Often- 
times sight gages and float con- 
trols are inapplicable under such 
circumstances, 


*For an application of interface 
control with thermistors, rather than 
the straight level control discussed 
here, see Frederick Fahnoe, “Plant 
Notebook”, Feb. 22, 1960, p. 153.—Eb. 
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The sketch above shows a 
liquid level control based on ther- 
mistors which we have used suc- 
cessfully for two years in indi- 
cating and controlling the level 
in a stillpot containing various 
halocarbons. The operating con- 
ditions are 180 psig. and 30 C. 
(For what is probably the first 
discussion of thermistors for 
level control, see Soble, Chem. 
Eng. Progr., 53, 444-6, 1957.) 

Thermistors are semiconduc- 
tors which feature large nega- 


tive exponential resistance varia- 
tions with temperature. If the 
thermistor element is heated at 
a constant rate, current flow will 
be lower in the liquid phase than 
in the vapor phase because of 
greater heat transfer and con- 
sequent increased resistance. 
This phenomenon allows one to 
detect liquid level. If the cor- 
rect electronic circuit is used, it’s 
possible to actuate solenoid 
valves and indicating lights. 

This sensing is valid over a 
fairly wide temperature range 
and by using potentiometers we 
can shift this range of operation. 
There’s a small time lag in the 
heating and cooling of ther- 
mistors, but this usually is not 
serious. 

The circuit shown in the 
sketch is actually one of three 
used. The three thermistors in- 
stalled in the stillpot are about 
13 in. apart vertically. The upper 
and lower thermistors use only 
the indicating part of the circuit 
shown while the middle ther- 
mistor—illustrated here—is also 
set up to maintain a constant 
level in the stillpot. 

The three thermistors are 
heated at a constant rate by di- 
rect current from small recti- 
fiers. Changes in the current 
passed by’ each thermistor de- 
pend on the heat transferred and 
hence on the phase in which that 
thermistor is operating. Immer- 
sion actuates the indicating 
lights. In addition, the middle 
thermistor circuit operates a 
solenoid valve in the still’s bot- 
tom exit line. This control is 
on-off, so a manually adjusted 
bypass is provided to decrease 
its escillations. 

Before installation, the circuit 
operation was checked using 
water at the boiling temperature 
of the stillpot liquid. The ther- 
mistors (supplied by the Re- 
sistor Div., Keystone Carbon Co., 
St. Marys, Pa.) were spaced 14 
in. apart vertically in the stillpot 
and the electrical leads sealed 
using a Conax connector with 
Teflon seal. It’s a good idea to 
install a shield to protect the 
sensitive thermistors against re- 
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SWIVEL 
JOINTS.. 


modern joints you can 


WELD 


Into the line/ 


Now you can say. 


goodbye to leaky threads C-E joints welded into loading arms eliminate excessive 
maintenance costs caused by dripping caustic fluids. 


goodbye to costly flanges C-E weldable joints eliminate need for flanged connections 
when fabricating loading arms. 


goodbye to higher installation costs C-E weldable joints are easier and faster to 
install, lower priced and stronger, too. 


goodbye to time-consuming packing replacement C-E weldable joints can be 
repacked when necessary without removal from loading arms. 


Continental-Emsco’s patented design permits bearings to 
remain in place even during packing replacement or adjust- 
ment. Simply loosen set screws and turn body. Joints break 
like a union, exposing only the packing .. bearings are never 
disturbed. Wide spacing of high capacity bearings .. another 
exclusive C-E feature.. permits greater foot-pound loading 
on the joint. Additional features include on-location replace- 
ment of worn parts.. elimination of split bearing races for 
added strength .. reversible races on most joints for double 
service life. 


Write today C-E joints are manufactured for practically all petrochemical 
for our new and chemical services. Sizes are available from 34” to 12” 
catalog on C-E's diameter in steel..from 2” to 12” diameter in aluminum. 
modern line of Joints are also available in threaded or flanged styles for 
swivel joints. replacement in existing systems. 





CONTINENTAL-EMSCO COMPANY Industrial Products Division 


te Boe P. O. Box 359, 
A Division of The Youngstown Sheet and Tube Company Dallas 21, Texas 


$4002 








PLANT NOTEBOOK .. . 


fluxing and splashing of the 
liquid. A reasonable amount of 
care should be taken in installing 
thermistors in the vessel to pre- 
vent damage. 


The system worked without 
difficulty after an initial trial- 
and-error period during which 
the needle valves were adjusted 
to the existing conditions. 
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Capacity, !b. air / hr. 


Check for Vacuum Producers 


E. F. Harp 


Senior Process Engineer, Mobay Chemical Co.., Pittsburgh, Pa. 


Sometimes, in operating a vac- 
uum process, the absolute pres- 
sure on the system will begin to 
rise or to cycle erratically. As a 
first step in locating the source 
of the trouble the operator must 
determine whether the system 
has developed a leak, or whether 
the vacuum producer is malfunc- 
tioning. 

Usually the operator will first 
check the vacuum producer by 
isolating it and checking the 
dead-head pressure—this being 
normally a simple step. How- 
ever, even if the test shows an 
acceptable dead-head pressure, 
there will still be a question in 
his mind as to performance 
under actual load conditions. 
That is where the method de- 
scribed here comes in. It gives 
an extremely simple way of mak- 
ing the check under actual load 
conditions. For simplicity we’ll 
consider the test as applied to a 
steam jet, but it is equally ap- 
plicable to other vacuum pro- 
ducers. 

Fig. 1 above shows the setup 


and Fig. 2 a typical character- 
istic curve for a jet ejector. A 
block valve is located in the suc- 
tion line between the system and 
the jet. Tee’d into the line be- 
tween block valve and jet is a 
plug cock and an orifice open to 
the atmosphere. A manometer 


ahead of the jet completes the 
setup. The orifice is sized to pass 
the weight of air which the jet 
will handle at the operating pres- 
sure. 

When the operating pressure 
is less than 400 mm., sizing the 
orifice is simple because it be- 
comes a critical orifice where: 

d = V0.0509W /pv, 
Here d is orifice diameter, in.; 
W is the air-handling capacity of 
the jet, lb./hr.; pis the density of 
the air, lb./cu. ft.; and v, is the 
velocity of sound in air, ft./sec. 
For dry air at 60 F. and 760 mm. 
abs. the equation reduces to: 
d = V0.0243W 

As an example, assume that a 
jet normally operates at ‘a suc- 
tion of 200 mm. Hg. Fig. 2 
shows that at this pressure the 
jet can handle 40 Ib./hr. of air. 
The critical orifice calculated 
from the equation has a diameter 
of 0.154 in. It can easily be made 
by converting the calculated bore 
to the nearest drill size and drill- 
ing it out of 4-in. plate. After 
installing, the jet should be 
checked and the manometer read- 
ing recorded for future refer- 
ence. 

To check the performance of 
the jet at any time it is only 
necessary to close the block valve 
and open the plug cock to the 
critical orifice. If the manometer 
does not read reasonably close ta 
200 mm., then the jet is not op- 
erating properly. Note, however, 
that readings will vary slightly 
with the air temperature, humid- 
ity and barometric pressure. 





Next Issue: Watch for Winner of April Contest 


* How Readers Can Win 


$50 Prize for a Good Idea—Until 
further notice the Editors of Chem- 
ical Engineering will award $50 
each four weeks to the author of 
the best short article received dur- 
ing that period and accepted for 
Plant or Process Design Notebooks. 
Each period’s winner will be an- 
nounced in the second following 
issue and published in the third or 
fourth following issue. 

$100 Annual Prize—At the end of 
each year the period winners will 
be rejudged and the year’s best 
awarded an additional $100 prize. 


How to Enter Contest—Any reader 
(except a McGraw-Hill employee) 
may submit as many contest entries 
as he wishes. Acceptable material 
must be previously unpublished and 
should be short, preferably not over 
500 words, but illustrated if pos- 
sible. Acceptable nonwinning ar- 
ticles will be published at space 
rates ($10 minimum). 

Articles should interest chemical 
engineers in development, design or 
production. They may deal with 
useful methods, data, calculations. 
Address Plant & Process Design 
Notebooks, Chemical Engineering, 
330 W. 42 St., New York 36, N. Y. 
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JUST PLAIN 


GH! 


Rust-Oleum 
HEAVY-DUTY 
CHEMICAL RESISTANT 
Coatings 


For use where the going is TOUGHEST 


This modern, new Rust-Oleum development is 
best described by three old-fashioned words— 
JUST PLAIN TOUGH! These Heavy-Duty 
Chemical Resistant Coatings are specially for- 
mulated for use where the going is toughest— 
on unpainted metal, wood, or masonry surfaces 
—on conveyors, equipment, machinery, pipes, 
structural steel, tank exteriors, walls and ceil- 
ings. Resistant to most acids, alkalis, chemicals, 
hydraulic fluids, machine coolants, jet fuels, 
oil, gasoline, aliphatic and aromatic solvents. 
Equally important—Rust-Oleum Heavy-Duty 
Chemical Resistant Coatings really stick to 
unpainted concrete floors. Available in practi- 
cal and pleasing pastel colors! 

Your nearby Rust-Oleum Industrial Dis- 
tributor has complete stocks for prompt de- 
livery. Ask him for complete details, including 
a free test application, or write us for the facts. 


aeenee=n= ATTACH TO YOUR LETTERHEAD =22222e20 
Rust-Oleum Corporation 
2513 Oakton St., Evanston, Ill. 


Complete details, including actual color charts 
and applications. 


Distinctive as 
your own fingerprint. 
There are imitations, 


— tal, ’ 
but only one Rust-Oleum Free test application on my own metal, wood, 


or masonry surfaces, 


O 


O 
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OPERATION & MAINTENANCE correo oy rs. enexvan 


What you should know about 


Multiwall Paper Containers 


Thomas E. Dowling, Packaging Section, American Cyanamid Co., N. Y. 


Among the many containers 
available to industry today, none 
is more versatile and efficient 
than the multiwall paper ship- 
ping sack, It combines low initial 
cost with excellent product pro- 
tection—light weight with min- 
imum storage space. 

Multiwall sacks lend them- 
selves perfectly to  palletized 
shipments, yet can be readily 
handled in individual units by 
one man. They can be obtained 
in an almost unlimited range of 
capacities, but with no more 
strength than is needed to assure 
safe delivery of the product. 
Since they are entirely custom- 
made, you buy only the protec- 
tion you need. 
> What Is a Multiwall Sack?— 
Essentially, a multiwall shipping 
sack is a flexible bag made from 
two to six plies of heavy duty 


164 


kraft paper, the minimum stand- 
ards for which are outlined in 
Federal Specification UU-S-48. 

The principle of construction 
applicable in other laminated ma- 
terials also applies to multiwall 
bags—an item made of several 
lightweight plies will usually per- 
form better than one made of 
fewer heavier weight plies. 

In a bag, the separate plies are 
usually made of 40, 50, 60 or 70 
lb. basis weight paper (basis 
weight is the weight per ream 
of 500 sheets of 24 x 36 in, pa- 
per) but may be combined with 
various types of moisture or 
other protective barriers. Con- 
struction varies depending on 
the type and quantity of mate- 
rial and other factors. 

Total basis weight of a multi- 
wall bag is the sum of the basis 
weights of each ply. It is stand- 


ard practice in the trade to indi- 
cate the construction of a bag by 
listing the basis weight of each 
ply in sequence starting from 
the inside ply. Thus 1/50, 1/60, 
1/70 indicates a three ply bag 
with a 50-lb. inner ply, a 60-lb. 
center ply and a 70-lb. outer ply 
or a total! basis weight of 180 lb. 
This bag will have more flexi- 
bility and will out-perform a bag 
made of two 90-lb. plies, even 
though the total basis weight of 
each is 180 lb. 

> How Much Do They Cost?— 
Multiwall bags commonly used 
for shipment of bulk chemicals, 
fertilizers, pigments, cement and 
so on can cost as litle as 8¢ each 
or as much as 35¢ each. Cost is 
dictated by such factors as style, 
size, construction, quantity and 
printing. 

> There Are Several Styles—Let 
us review briefly the basic types 
of multiwall bags available—the 
open mouth and valve bag. 

Open mouth bags have one end 
closed by the manufacturer, the 
other end being closed by the 
user after filling. Generally, this 
end is closed by sewing, though 
it may be tied, glued or stapled. 

Valve bags have both ends 
closed by the manufacturer ex- 
cept that a small opening or 
“valve” is left in one corner 
through which the bag is filled. 
An appropriate paper sleeve or 
other device closes the valve. 

Both types of bags are sup- 
plied with either pasted or sewn 
and taped end closures. Our illus- 
tration shows the broad classifi- 
cations, (1) Sewn Valve, (2) 
Sewn Open Mouth, (3) Pasted 
Valve and (4) Pasted Open 
Mouth. There are, of course, 
many possible variations in con- 





This is the first of two arti- 
cles on multiwall bags. The 
second, on how to select 
the proper bag, will appear 
in our issue of May 30. 
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A Few of the Prominent 
Bemis DUETTE Valve 
Multiwall Users 


Alliance Fertilizer 
American Cyanamid 
Company 
Aroostook Hi Test 
Best Fertilizers Co. 
Central Chemical 
Hubbard Hall 
Lincoln Service 
& Supply 
Miller Chemical & 
Fertilizer Corp. 
N. S. Koos & Son Co. 
Shur Gain 


Texas Mining 
& Smelting 


It’s been more than three years since Bemis perfected the DUETTE, 
the multiwall bag valve-on-a-valve that gives double sift protection for 


granular, pelletized or pulverized products. 


In that time, DUETTE Multiwalls have been used by many of the lead- 
ing chemical and fertilizer manufacturers, with consistently gratifying 


results. The diagrammatic pictures show why... 








WON'T CLOG... The Magic 
Yellow check flap falls freely 
aside from the valve slit. The 
sleeve won't choke or clog the 
packing spout. 


POSITIVE CLOSING ACTION 
. « « This diagrammatic picture 
shows the action as the Magic 
Yellow flap starts to close over 
the valve slit. 
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CAN'T SIFT... When the bag 
is filed, the flap, acting as a 
check valve, completely over- 
laps and covers the valve slit, 
to stop sifting. 


WHERE FLEXIBLE PACKAGING 
IDEAS ARE BORN 


General Offices 
408-R Pine Street 
St. Lovis 2 
Sales Offices in Principal Cities 
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OPERATION & MAINTENANCE... . 


Four Basic Bag Types for Many Different Jobs 




















‘Pasted volve (PV) —_Pasted open mouth (POM) 


struction styles, valve details and 
so forth. 

>» What Is a Valve?—There are 
basically three different valve 
styles. Style 1 is merely a corner 
of the bag folded in to form the 
valve. This type is closed 2uto- 
matically by the internal pres- 
sure of the contents exerted 
against the fold after the bag is 
filled. It is, however, the least 
sift proof, contamination proof 
and moisture vapor proof of the 
three types and is generally used 
only with inexpensive products 
such as cement and clay or 
wherever a certain amount of 
sifting or contamination is not 
serious. 

Style 2 has a special flexible 
kraft paper sleeve fitted into the 
valve notch. This is closed auto- 
matically in the same fashion as 
Style 1, but is much more posi- 
tive in its action and therefore 
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more sift proof and contamina- 
tion proof. 

Style 3 has a tuck-in sleeve 
(TIS) consisting of a creped 
kraft paper sleeve fitted into the 
valve notch and extending out- 
side the bag. Not only does in- 
ternal pressure of the contents 
close the inside of this valve, but 
the external portion can be folded 
over and tucked into the valve 
opening to provide the most posi- 
tive closure of the three. To be 
fully effective, however, the 
sleeve must be folded properly, 
usually at the cost of increased 
labor and/or slower filling rates. 

As the valves become increas- 
ingly complex and effective, their 
cost increases. For example, 
Style 1 is supplied at no extra 
cost, its price being included in 
the base price of the bag. Style 2 
costs an additional $1.75/M (in 
carload quantities) and Style 3 


about $4/M, also in carload lots. 
>» When to Use Them — There 
are several factors to consider 
when investigating the use of 
multiwall bags, including prod- 
uct cost, product packability, 
market location and _ shipping 
regulations. Let us discuss each 
of these factors in some detail. 
> Product Cost—At what point 
does the possible loss from bag 
breakage outweigh the possible 
savings on container costs? 
Though there is no hard and fast 
rule on the matter, a dividing 
line has often been drawn at 
75¢/lb. Above that figure it be- 
comes increasingly difficult to 
justify economically even a very 
low breakage rate. Four or five 
broken bags which may result in 
the loss of hundreds of pounds 
of material at a dollar/lb. can 
wipe out considerable savings. 

Despite this drawback, how- 
ever, products costing as much as 
$2 and $3/lb. are being shipped 
successfully in bags, perhaps 
with special handling and/or spe- 
cially constructed bags. 

On the other hand, very inex- 
pensive products costing a few 
cents/Ib. can sometimes be 
shipped in bags more econom- 
ically than in bulk. 
> Product Packability—Consid- 
ering the variety of packing 
equipment and bag construction 
available, there is almost no form 
of solid material which cannot 
be packed in bags. There are 
screw packers, impeller packers, 
belt packers, auger packers, vac- 
uum packers, gravity feed pack- 
ers, pressure packers, airslide 
packers and various combina- 
tions of all these. 

Material in reasonably sized 
lumps can be successfully pack- 
aged in bags, and molten prod- 
ucts are even charged to bags 
and allowed to harden into “pigs” 
for shipment. 

Generally speaking, if a mate- 
rial can be shoveled, it can be 
packed in bags. 
> Location of Markets — Multi- 
wall bags can normally be used 
for shipping materials to both 
domestic and overseas markets. 
You must remember, however, 
that standard kraft multiwall 
bags. are not designed nor in- 
tended to withstand very severe 
conditions such as outside stor- 
age or abusive handling methods 
en route. If these conditions are 
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Another reason for the superiority of 


KENNEDY ROTARY KI 


KENNEDY has taken the GUESSWORK out of Rotary Kiln 
design by use of a modern digital computer to determine .. . HEAT TRANSFER 


FIRING EFFICIENCY 
OPTIMUM DIMENSIONS 
REFRACTORY REQUIREMENTS 


AUXILIARIES & CONTROLS 











































































































the more than 100 variables in a kiln oper- 
mn less than an hour solves the basic equations 

ry to determine optimum design. 
KENNEDY’s already established reputation in kilns for. . . 


¢ Lime, dolomite & magnesite burning 
e Cement, wet or dry process 

¢ Ore nodulizing 

e Coke calcining 


... 1s further enhanced by this new, more scientific approach. 


1BM 650 Data Processing System 
used by KENNEDY Engineers for 


Rotary Kiln Calculations. K ee Pe a e D YW VA bard sg A u he 


MANUFACTURING & ENGINEERING CORPORATION 
405 PARK AVENUE, NEW YORK 22, N.Y. © FACTORY; DANVILLE, PA. 


Primary & Secondary Gyratory Crushers * Jaw Crushers « Roi! Crushers « Impact Breakers « Hammer Mills « Rod & Ball Mills « Kilns & Kilns Accessories « Dryers 
¢ Scrubbers * Screens * Pneumatic & Mechanical Conveyors * Complete Crushing, Lime, Cement & Carbon Paste Plants. Research & Testing Service. 


CHEMICAL ENGINEERING—May 16, 1960 167 





OPERATION & MAINTENANCE .. . 


expected, you should consider 
specially constructed bags or 
other types of containers. 

> Shipping Regulations — Ship- 
ment of almost all commodities 
is regulated by one or more agen- 
cies such as the Interstate Com- 
merce Commission, the National 
Motor Freight Classification, the 
Uniform Freight Classification 
and the Consolidated Freight 
Classification. These agencies 
specify minimum requirements 
for bags for specific products. 

Nonhazardous commodities are 
packaged in bags manufactured 
to specifications outlined by the 
Uniform Freight Classification 
and related agencies, while those 
hazardous commodities which 
may be shipped in bags are 
strictly regulated by the Inter- 
state Commerce Commission. 

Both agencies periodically 
amend their regulations to keep 
abreast of improvements in bags 
and bagging operations. Infor- 
mation concerning these require- 
ments may be obtained from the 
agencies or any bag supplier. 
> Packing Equipment — Either 
valve or open mouth packers can 
be obtained for high speed filling 
(10 to 15 bags/min. and higher) 
with complete automation if de- 
sired. At the other extreme, we 
have a simple hopper and valve 
rigged over a platform scale with 
which an operator can fill per- 
haps from one to three bags/min. 
Other packers such as vacuum 
and auger types are by their na- 
ture usually restricted to an out- 
put of no greater than one to 
four bags/min. 
> Open Mouth or Valve?—If the 
cost of a product is high enough 
and its end use critical enough to 
require 100% siftproofness and 
freedom from contamination, 
you would use open mouth bags 
and by sewing or pasting com- 
pletely across the top, provide a 
finished package with a continu- 
ous closure at both ends. 

In choosing between sewn and 
pasted construction, we find that 
with the increased use of pal- 
letized or unitized shipments, the 
pasted bag is becoming more and 
more popular. Each bag fills out 
to a squarer unit, provides more 
stable stacking characteristics 
and permits a more compact pal- 
let load. 

Taped and sewn closures, how- 
ever, are generally stronger and 


more dependable than pasted 
closures. Therefore, sewn bags 
are preferred for the more rigor- 
ous export service while the 
pasted bag is more suitable for 
domestic service, 

> Other Features — Multiwall 
bags should be made up with the 
heaviest ply on the outside (for 
scuff resistance) and progress- 
ing to the lightest on the inside. 
As with most other aspects of 
bag and paper use, however, 
there is no firm proof for this 
practice but it has become ac- 
cepted through continued satis- 
factory performance. 

For export bags, which should 
obviously be somewhat stronger 
than domestic bags, a moisture 
barrier should be added to pro- 
tect against the uncertain 
weather conditions often encoun- 
tered in this service. Such a bar- 
rier might be asphalt laminated 
kraft, metal foil, or polyethylene 
laminated paper. In addition to 
the moisture barrier, export bags 
often have their outer plies made 
of wet-strength (WS) paper, 
particularly if the possibility of 
outside exposure exists. Wet 
strength kraft is regular kraft 
paper to which a special resin 
has been added at the time of 
manufacture. It retains a sig- 
nificantly greater percentage of 
its strength when wet than does 
regular kraft paper. 

An important innovation in 
M/W bag construction in recent 
years is extensible kraft paper. 
This is paper which through a 


special mechanical process has a 
built-in toughness factor which 
makes it better able to absorb 
energy and thus resist breakage. 
Substitution of extensible kraft 
paper for regular kraft can often 
improve performance at no in- 
crease in cost or achieve equal 
performance for less money. 


THOMAS E, DOWLING is an alumnus 
of Columbia University’s School 
of Chemical Engineering. After 
the Army, in 1945 he joined Cy- 
anamid as a process engineer and, 
in 1952, took over the packaging 
research facilities at Cyanamid’s 
Stamford laboratories. He was 
later transferred to a staff position 
in New York with responsibility 
for specifying and developing pack- 
ages and packaging procedures for 
a great variety of company prod- 
ucts. 

Mr. Dowling is a member of the 
Bag Committee of the Packaging 
Institute, Chairman of the Bag 
Closures sub-committee and mem- 
ber of the Policy Committee. 





Has it occurred to you op- 
erating men that your coun- 
terparts in other plants might 
have the same problems you 
have? These men would like 
to know how you handle plant 
operating problems and how 
your methods might apply to 
them. In turn, knowledge of 
how someone else has handled 
an operating situation may 
point the way to the solution 
of a problem troubling you. 

Share your experience and 
knowledge with your fellow 
readers. Write an article for 





Operating Men, Share Your Knowledge! 


Operation and Maintenance. 
It’s easy. Just write 4 to 
12 double-spaced typewritten 
pages on some phase of plant 
operations with which you are 
familiar and send it in to us. 
We will do the rest. You will 
find that when writing on a 
familiar subject, the problem 
is not making it long enough, 
but making it short enough. 

Address articles and corre- 
spondence to: Operation and 
Maintenance, Chemical Engi- 
neering, 330 W. 42nd St., New 
York 36, N. Y. 
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WHAT'S NEWS IN RUBBER 
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Flat bed body which generally transports solid cargo is quickly 
converted to a liquid carrier ... with a SEALDTANK* 


ENJAY BUTYL 


Converts trucks to liquid carriers in minutes! 


Enjay Butyl is used by the United States Rubber Company for Versatile Butyl may well help im- 
“Sealdtanks” carrying up to 4,200 gallons. Sealdtanks are tube-like tral ee Aan ete 
containers that can be rolled into compact units and stored on the truck expert technical advice is available 
when it returns with dry cargo. Note rolled Sealdtank at rear. Why was = ¥% from Enjay. 

Enjay Butyl chosen for Sealdtanks? Because its excellent resistance to 

many chemicals, its remarkable toughness as well as all-weather resis- 


tance make it a most practical container for transporting various liquids. 
*Trademark, U.S. Rubber Co. 


EXCITING_NEW PRODUCTS THROUGH PETRO-CHEMISTRY 
ENJAY COMPANY, INC. 

15 West 51st Street, New York 19, N.Y. 

Akron ¢ Boston * Charlotte « Chicago * Detroit * Los Angeles * New Orleans ¢ Tulsa 
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CORROSION-CONTROL DESIGN 


Part of a series appearing throughout 1960 


ob 


Second of two articles 
on. reactor design 


Keys to Corrosion-Wise Reactor Design 


Coils, jackets, baffles, nozzles and manways are prime 


areas for corrosive attack—if they’ve been carelessly designed. 


Here is how to avoid costly mistakes. 


John E. Dawson, Hercules Powder Co., Inc., Wilmington, Del.* 


We pointed out in our first 
article (Chem. Eng., May 2, 1960, 
p. 150) how certain design fac- 
tors can affect the corrosion re- 
sistance of process reactors. Now 
we will get a little more specific 
and discuss how coils, baffles, 
agitators, nozzles should be 
handled. 

Most chemical pressure vessels 
call for some form of direct heat- 
ing and cooling. This is usually 
accomplished with internal coils 
or external jackets. 

However, coils present some 
difficult design and fabrication 
problems. Installed they are 
subject to rapid temperature 
changes which cause. severe 
bending stresses. In most cases, 


*For author biography, see Chem. 
Eng., May 2, 1960, p. 154. 


repairs after installation are 
impractical or very expensive. 
But leakage can produce all sorts 
of undesirable chemical mixtures 
and high corrosion rates. So very 
high-quality coil design and 
fabrication is a must. 
> Weld or Seamless?—One im- 
mediate design decision must be 
made rather early: welded or 
seamless tubes? In most services, 
machine-welded tubes, annealed 
and pickled, are satisfactory— 
sometimes “as welded” tubing 
can be used. Wall thickness must 
satisfy corrosion as well as 
mechanical conditions (stresses, 
weldability, forming, attachment 
through vessel wall and sup- 
ports). 

The girth weld seam should be 
of good quality. Coils are nor- 


1. Plant Site, Layout Minimize Corrosion, Jan. 11, 1960, p. 144. 
2. Proper Design Voids Equipment Corrosion, Feb. 22, 1960, p. 162. 
3a. Often Overlooked Reactor Design Factors, May 2, 1960, p. 150. 


. ... » Future Articles 


Valve design for severe corrosive service. 
Design of heat exchangers to minimize corrosion. 


Storage tank design. 


mally made from relatively small 
diameter pipe or tube—calling 
for welding from one side only. 
It is usually desirable to specify 
a welding technique which will 
assure full penetration and con- 
trol of the inside contour to re- 
duce stress concentrations. The 
specific method of welding should 
be decided cn by mutual agree- 
ment between designer and fab- 
ricator. 

It is also a good idea to rein- 
force the inlet and outlet connec- 
tions through the vessel wall to 
reduce any possibility of weld 
failure. Bending stresses, caused 
by thermal growth, are usually 
high at anchor locations. 

Don’t overlook inspection of 
coil welds. Coils should be 
strength tested prior to installa- 
tion in the vessel—then any cor- 
rections can be made under con- 
trolled conditions. The coil must 
also be tested after installation. 

Coil supports should allow 
growth but be rigid enough to 
prevent uncontrolled movements 
(Fig. 1). The coil should never 
be welded directly to the support. 
And supports should permit free 
movement of product within the 
vessel (no product buildup 


areas). Nuts and bolts should be 


Design of mixers to minimize corrosion. 
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Specifically built for pumping sulfuric 


Durcopumps with wet-end parts of Durimet-20 are built 
specifically for pumping sulfuric acid solutions. Corrosion 
is negligible at 80° C. for concentrations up to 65% and 
above 93% . For temperatures of 60° C. and below, corrosion 
is negligible in all concentrations. 

This is just one of the many corrosives for which special 
alloy Durcopumps have been specifically engineered. Pumps 
are available with heads to 345 ft. and capacities to 3500 
gpm. Ask your local Durco Engineer for advice on your 
specific application—or write for Bulletin P-4-100. 

Serves the Process /ndustries 


THE DURIRON COMPANY, INC., Dayton, Ohio / Pumps + Valves + Filters +» Process Equipment 





CORROSION FORUM... 


securely fastened so they don’t 
work loose and migrate into the 
system. 

Jackets are fabricated from a 
lower cost material than the ves- 
sel. The usual problem of weld- 


ing dissimilar metals arises and 
precautions must be taken te pre- 
vent “burn throughs” and “heat- 
effected” areas on the inner sur- 
face. Compensate for thermal 
stresses with expansion joints. 


Fig. 1—Right and Wrong Way to Support Coils 


Poor Practice 


Good Practice 








*See Amer. Standards Assn. Standard Y3 .3- 


Fig. 2—Design Baffles to 
Good Practice 




















Minimize Stagnant Fluids 


Poor Practice 














Provide impingement piates on 
jacket inlets to prevent hot-spots 
and vessel-shell erosion. 
> Agitators, Baffles— If agita- 
tors are mounted directly on the 
vessel, include additional stiff- 
ners to compensate for the live 
load. This prevents stress con- 
centrations. 

Stuffing box designs vary to 
satisfy requirements. But access 
openings should permit removal 
of all parts for inspection and 
repair. 

Baffles, which prevent mixture 
vortex, should be designed to 
prevent build-up of materials. 
This is usually accomplished by 
offsetting from the vessel wall. 
Baffle supports should act as 
stiffners against bending and be 
designed to eliminate ledges into 
which process material may 
lodge. If removable, nuts and 
bolts should be firmly anchored 
(Fig. 2). 

Eliminate all 
wherever practical. This can 
usually be accomplished with 
slight design changes. Provide 
impingement plates at fill nozzles 
where erosion and abrasion could 
exist. Never permit corrosive 
chemicals to feed directly against 
the strength wall of a vessel. 

Other internal parts such as 
still wells, dip tubes and instru- 
ments should be designed to 
eliminate undesirable items such 
as pockets, drip lines and incom- 
plete welding. In severe corro- 
sive service, these design details 
can be very important in extend- 
ing vessel life. 
> Nozzles, Manways — Nozzles 
are essential in process reactor 
equipment to permit entry and 
exit of materials. But they all 
can’t be handled in the same way. 

Bottom drain nozzles should 
be ground flush with the sur- 
rounding contour. Complete 
drainage must exist and this 
should be checked by an in- 
spector (Fig. 3). 

Side or top nozzles should have 
an internal projection of not less 
than 4 in. This projection can 
be straight or follow the sur- 
rounding contour. The nozzle’s 
internal edge has to be ground 
to a radius. This provides a drip 
lip for feed or condensate drain- 
age. Nozzles should be vertical 
wherever possible and not radial 
on a formed head (Fig. 4). 


stress risers 


*See Amer. Standards Assn. Standard Y¥32.3-1959 Nozzle thickness must be in 
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PACKING 


HOT NEWS for Hot Joints and Flanges 

























































































This is the packing that’s making headlines where 
the going’s the hottest ... where flanges or joints 
must be packed against superheated or saturated 
steam, air, water, ammonia, gases, oil, gasoline 
and many chemicals. 

U.S. Compressed Asbestos Sheet Packing was 
the first of its type developed particularly for 
refineries and chemical plants. It is made by a 
special process from selected long-fibre asbestos 
and bonded with exacting combinations of heat- 


Mechanical Goods Division 


resistant materials. Balanced construction makes 
this packing ideal for use as Still Head Gaskets. 

U.S. Rubber Compressed Asbestos Sheet Pack- 
ing can be furnished in a variety of constructions, 
each specially suited to a specific requirement. 
They are some of the hundreds of styles of U.S. 


Rubber Packing available. 
* om * 

When you think of rubber, think of your “U. S.”’ Distrib- 

utor. He’s your best on-the-spot source of technical aid, 

quick delivery and quality industrial rubber products. 


United States Rubber 


WORLD'S LARGEST MANUFACTURER OF INDUSTRIAL RUBBER PRODUCTS 


Rockefeller Center, New York 20, N.Y. In Canada: Dominion Rubber Company, Ltd. 
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CORROSION FORUM .. . 


Fig. 3— Bottom Nozzles Call for Complete Drainage 


Good Practice 


Vessel shell 


\ 
\ 
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Pad 











Nozzle 


“See Amer. Standards Assn. Standard Y32.3-1959 


Poor Practice 











Fig. 4— Top Nozzles Need Lip to Eliminate Corrosion 


Good Practice 


LLM 


Weep hole 
for testing 
interior 


a 





Vessel shel! 


excess of that required for 
strength. This makes it easier to 
weld to the tank wall. To elimi- 
nate weld-stress concentrations 
on larger nozzles due to external 
piping, it is a. good idea to ex- 
ternally reinforce, regardless of 
pressure requirements. All rein- 
forcement pads should have a 
pipe tap weep hole at the low 
point—the inspector can then 
conduct an air test and check in- 
ternal welds for leakage. 
Whether nozzles are forged or 
fabricated is immaterial as long 
as machining of the face pro- 
duces a square internal corner. 


Poor Practice 


“| 


Light wall 
pipe or tube 


“a 











Never use nozzles in corrosive 
service where ledges or pockets 
exist at the gasket surface. 

Specify the style of gasket 
surface. Wherever possible, it 
is better to use a ring gasket 
flush with the inside surface. 

Use the simplest facing neces- 
sary to make a seal. If tongue or 
groove, always have the mile 
portion on the bottom to elimi- 
nate any pocket. If special ma- 
chine surfaces are required, be 
sure to specify this. 

In general, manways should be 
treated as nozzles—except their 
size sometimes requires special 


design to assure complete tight- 
ness at the gasket. Never me- 
chanically underdesign manways 
for economic reasons. 

> Dollar Foolish—Little can be 
said about vessel supports ex- 
cept that they should not be de- 
signed on the “penny-wise, dol- 
lar-foolish” idea. Supports 
should be made heavy enough to 
distribute the load and prevent 
stress concentrations. Ring or 
skirt are preferred over lugs and 
either can be properly designed 
to satisfy requirements. 

Welding of temporary clips to 
a corrosion vessel is poor prac- 
tice and should be avoided. The 
danger comes from use of dis- 
similar metals and welding wire. 
Weld area becomes marred and 
must be repaired by welding or 
grinding, increasing the possibil- 
ity of a weak corrosive area. 

Specify the extent of cleaning 
and painting. If passivation or 
acid wash is required, distin- 
guish between the two so that 
the supplier can produce the de- 
sired results. 

Insulation clips and _ rings 
should be specified keeping in 
mind possible damage to the in- 
ner corrosion surface by welding 
heat. And provide lifting lugs 
to minimize damage during in- 
stallation. 
> Never Hurry Inspection—All 
vessels should have a final hydro- 
static test. Test pressure should 
be determined by the design en- 
gineer to assure a stress level 
which will search out weak- 
nesses. Keep in mind that this 
is a strength test, not necessarily 
a test of the total quality built 
into the equipment. All gasketed 
joints should be tested with the 
operational gasket material, in- 
cluding thickness. No mastic 
sealing compounds should be per- 
mitted. Also, replace test gas- 
kets and test bolts with new per- 
manent gaskets and new bolts 
at installation time. 

Final inspection to assure com- 
plete compliance with design and 
fabrication is a must and cannot 
be carried out by inexperienced 
personnel or hurried. 

Clear and complete under- 
standing between supplier and 
buyer on desired quality will pro- 
duce a fair price and eliminate 
unwanted “extras” which tax the 
buyer and create delays in fabri- 
cation. 
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AMERCOAT: 
COMPLETE 
CORROSION 
PROTECTION 


No one coating is ideal for all applications. A coating which gives outstanding 
protection against strong alkalies may fail completely when exposed to acids or 
severe weathering. 

In order to provide complete corrosion protection, the Amercoat Corporation man- 
ufactures more than 40 completely different products, each formulated to give 
maximum corrosion protection for specific applications. As new processes and 
techniques alter exposures and requirements, Amercoat’s continuing research 
develops new products to meet those requirements. Also, advanced research and 
testing upgrades and improves existing products to maintain maximum protection 
and enduring, maintenance-free life. Amercoat protective coatings, ranging from 
vinyls to epoxies to phenolics, are tailor-made for long-range protection and econ- 


omy in teugh applications. 


AMERCOAT No. 33—Vinyl maintenance coating unex- 


BONDSTRAND —A corrosion resistant, high strength, 
glass reinforced epoxy pipe. 
Typical applications: Acid lines, waste process 
water, ducting for air or fumes, process lines. 


DIMETCOTE— 100% inorganic, zinc silicate coating 
Typical applications: Tank exteriors, structural 
steel, cooling towers, and as a permanent primer. 


AMERCOAT No. 86—A synthetic resin primer especially 
formulated for exceptional adhesion and compati- 
bility with various surfaces. Can be overcoated with 
vinyl or epoxy coatings. 


celled for water immersion, chemical spillage or 
corrosive fumes. 

Typical applications: Plating tanks, tank car exte- 
riors, structural steel, caustic tanks, tank exteriors. 


AMERCOAT No. 66—A high build epoxy for tank lining 
or exterior maintenance coating. 
Typical applications: Brine tanks, structural steel 
in processing areas. 

AMERCOAT No. 78—An easily applied coal tar epoxy 
which provides exceptional resistance to water and 
a wide range of chemicals. 


Technical data available on request. Write to: 4 
Lore) i ei. 7 wale), | 


Dept. AE + 4809 Firestone Bivd. * South Gate, California 


921 Pitner Ave., Evanston, Ill. * 360 Carnegie Ave., Kenilworth, N.J. * 2404 Dennis St., Jacksonville, Fla. * 6530 Supply Row, Houston, Tex. 
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ROBERTSHAW 
CONTROLS 


“Mr. Controls” has a new member in his family . ... the 
Acragage line of solid front gages, recently acquired from 
International Register Company. 


This operation is now being transferred from Chicago to 
our Knoxville plant, where Acragage manufacturing and assem- 
bly will be resumed as quickly as humanly possible. 


Here at Robertshaw we'll naturally maintain the same 
high standards of accuracy, safety and dependability that have 
made Acragage one of the strongest names in the field of pres- 
sure, vacuum, compound and test gages. 


Get the full facts on Acragage—the safety-first gage with 
solid front and blowout disc as standard features at no extra 
cost. Write for Bulletin 761. Fulton Sylphon Division, Robert- 
shaw-Fulton Controls Co., Knoxville 1, Tennessee. 


® 


MR. CONTROLS 


INDUSTRY NEWS... 


(Continued from p. 86) 


ney, N. J., plant. Thus Kop- 
pers switches from byproduct 
mono-ammonium phosphate 
to byproduct ammonium sul- 
fate, plans to sell its new 
byproduct to fertilizer manu- 
facturer, Nitrogen Products, 


—_— 


Jones & Laughlin Steel Corp. 
announces completion of a 
new battery of 59 smokeless, 
byproduct coke ovens at its 
Pittsburgh, Pa., plant. Thus 
J & L completes the first half 
of a $9.5-million coking-ca- 
pacity expansion (Chem. Eng., 
Feb, 8, 1960, p. 162). And thus 
J & L does its part to keep 
Pittsburgh air clean. 


United States Sulphur Corp. has 
started up new, multi-million 
dollar mining and manufac- 
turing facilities at Galveston, 
Tex. U. S. Sulphur also an- 
nounces plans for construc- 
tion of a $6-million sulfuric 
acid plant at the new Gal- 
veston plant this year. 


San Francisco Chemical Co. an- 
nounces construction of a 
giant 200,000-ton/yr. phos- 
phate-ore mining and concen- 
tration plant near Vernal, 
Utah. Plant will go on stream 
by November 1960, and will 
be ultimately expanded to 
capacity of 1 million tons/yr. 


British Titanium Products, Ltd. 
reveals plans for a $15-mil- 
lion titanium oxide pigments 
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plant, to be built near Sorel, 
Que. BTP will market new 
plant output to enamel pro- 
ducers. 


Witco Chemical Co. plans con- 
struction of a 15,000-ton/yr. 
phthalic anhydride plant at 
an undisclosed FEast-coast 
site. New plans fall in the 
wake of construction of a 
10,000-ton/yr. plant in Chi- 
cago, Ill. 


Canadian Industries, Ltd., has 
begun construction of Can- 
ada’s first caustic potash 
plant. CIL has awarded 
Fraser Brace Engineering 
Co., Ltd., a $500,000 contract 
for construction of the new 
plant. 


Imperial Sugar Co. is moving a 
new industry to the South- 
west, with construction of a 
liquid-sugar refinery in the 
Dallas-Fort Worth area. Con- 
struction contractor, Aster 
Engineering Co., will com- 
plete the plant for startup 
on June 1. 


Oronite Chemical Co. places on 
stream this giant new deter- 
gent polymer plant at Rich- 
mond, Calif. Oronite employs 
its own new processing route 
to polymer detergent, plans to 
produce detergent alkylate 
for detergent manufacture, 
from the polymer intermedi- 
ate. 


Gulf Oil Corp. is first to use a 
UOP Hydrar unit for produc- 
tion of high-purity cyclohex- 
ane from benzene, with its 
new installation at Port Ar- 
thur, Tex. Procon, Inc., built 
the new plant, which has just 
gone on stream. Gulf will 
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New DAY “Ru” Dust Filter 


CONTROLS DUST 
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Built under patents 
of The DAY Company 
and H. J. Hersey, Jr. 





Because of its new, simplified design the DAY “RJ” dust filter will 
save you many dollars on initial investment, installation, operation and 
maintenance. Some of the important new construction features of this 
dust filter are: a new, quick-opening reverse-air, counter-flow valve for 
maintaining filter media porosity; a new, reverse-air pressure blower 
arrangement, and new, air tight, yet quickly opened inspection doors. 

This patented DAY dust filter has only 3 moving parts but controls 
dust effectively, efficiently (99.99+%) and economically. It represents 
the latest refinement in a long-tested, plant-proven dust filter. Using 
felted filter sleeves to capture dust, the “RJ” is now available in 5 sizes 
for handling from 300 to 6400 CFM of air (for larger capacities, mul- 
tiple groupings are furnished). 

Day 

For more detailed information write toDAY for 
free Bulletin G-30. It’s filled with facts, specifications 
and dimensions. 


Ve DAY Company 


SOLD in UNITED STATES by Pa Ag MADE and SOLD in CANADA by 
The DAY SALES Company ™~ “ The DAY Company of Canada Limited 
856 Third Avenue N.E. Rexdale (Toronto), Ontario, Canada 
Minneapolis 13, Minnesota Fort William, Ontario, Canada 
FEderal 6.9671 “I Rexdale,Cherry 1-8589 


4. 


Representatives in Principal Cities 


PLANT PROVEN 


EXPERIENCE ENGINEERED LABORATORY TESTED 


Dust Control © Pneumatic Conveying ® Bulk Storage 


EQUIPN in Pie. ae. 
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supply the resulting cyclo- 
hexane output to nylon, plas- 
ticizer and synthetic-lub pro- 
ducers, 


Dow Chemical Co. announces 
concurrent startup of two 
new polyethylene film plants: 
one at Findlay, Ohio, and the 
other at Fresno, Calif. Thus 
Dow hopes to take its share 
of the growing polyethylene 
film market, which is expected 
to reach the 325,000-ton/yr. 
mark by 1965. 


x : : British American Oil Co., Ltd. 
peared Aerts. e : reports progress towards its 
alloy steel valves, ri tiny $1.5-million expansion and 
modernization goal at Cal- 

gary, Alta. By this fall, the 
Cental tf refinery’s crude capacity will 
Rings* (No need | L || be increased from 7,550 to 
for lubrication | ie a 10,000 bbl./day and work 
here!) ) should be completed on a 
3,500-bbI./day naphtha desul- 

furizer. Expansion of cata- 
Stuffing box with spe- i lytic reforming capacity from 
ag omen seal a 2,000 to 3,000 bbl./day and in- 
mie fengeny seer 1 ~ stallation of a 60,000-Ib./hr. 
‘AD ; steam-generating unit is al- 


compression cylinder 
from crankcase. ready completed. 


Los Angeles Soap Co. marks its 
Crosshead guide. i ‘ A\y hundredth anniversary with 
. Ke Vi completion of a new, $1-mil- 
; lion detergents plant at Los 
Angeles, Calif. New plant 
Built-in oil pump 3 Pe centers around a 110-ft.-tall 
mab oar yeing * ele hae tower that flakes product. 
bearings in 
crankcase area. \. ‘ Monsanto Chemical Co. has in- 
creased its cellulose acetate 
sheet capacity by 20% at 
" Springfield, Mass. Main mar- 
*Other friction- ket for cellulose acetate sheet 
pee gina 5. is the packaging industry. 
Canadian Aniline & Extract Co., 
Hamilton, Ont., announces a 
long-term expansion program 
to diversify and up present 
capacity. CAE has just com- 
pleted the first phase of its 
program with expansion of 
Available as single-or two-stage machines— capacity for non-ionic deter- 
(Single Stage Duplex) (Two Stage) gents. 
i epee re Ashland Oil & Refining Co. has 
Max, Discharge Press. 265 PSIG—-500. PSIG” Oe announced a 25% increase in 
Li ae renee planned capacity for its pro- 
posed hydrodealkylation (Hy- 
Cc re) R K E nM 5 Ss PHONE CE 5-5517 deal) plant. Unit will be lo- 
P.O. BOX 1062 cated at Ashland’s refinery at 


mnt OR P.0 £ a T.E-D ro) 40-4 le), - Wah a ame) 4a Catlettsburg, Ky., and is ex- 
pected to produce 75 million 


lb./yr. of naphthalene and 


WRITE FOR 
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Tabiclaatehitelilel Mc mmaateL@) 
has the purity others 
lack because it's... 


produced by thermal decomposition 


Disappointed with conventional mag: 
nesium oxides? Then try Internation- 
al’s. /t’s the only MgO produced by 
thermal decomposition. And the dif- 
ference is amazing! Electrically fur- 
this MgO has achieved the 


refractory 


naced, 
highest 
properties of any commercially avail- 
able magnesium oxide. 

You'll find International MgO rel- 
Now improved 


resistivity and 


atively low in cost. 
production facilities are geared to 
produce any quantity you need. 

For further details, fill out and 
mail the coupon...you can count 
on a prompt reply. 








Here’s how IMC does it! 


INTERNATIONAL’S 
UNPARALLELED PROCESS 


CONVENTIONAL PROCESSES 


Magnesium Chloride MgCl, 
(Contained in sea water, 
well brine, bittern.) 

fe 
Lime CaO 
(Contained in dolomite, 
sea shells, etc.) 


Magnesium Chloride 
MgCl, + heat 


Magnesium Oxide + Hydrochloric Acid 
MgO HCI 


heat > MgO 


Magnesium Hydroxide Mgl(OH). + heat 





Magnesium Oxide MgO 


And here’s the result! 


Density .... 75 Ibs./cu. ft. 
Low Boron, too, 
upon request! 


MgO 
$0; 
SO, 








INTERNATIONAL MINERALS & CHEMICAL CORPORATION 


Administrative Center: Skokie, Ill. + Phone ORchard 6-3000 + 485 Lexington Ave., New York 17 + Midland, Texas 


Products for Growth* 


* Trademark 
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INTERNATIONAL MINERALS & CHEMICAL CORPORATION 
POTASH INDUSTRIAL - Skokie, Illinois 


This coupon will bring you complete descriptive data and specifica- 
tions, plus a sample of (check one)... 


(] POWDERED MgO () GRANULAR MgO () PELLETIZED MgO 
Name 
Firm . 


Address 
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Ss INDUSTRY NEWS... 
a 15 million gal./yr. of ben- 
| RR dee || ; 7 SIMPLICITY zene. On-stream date: before 
March 1, 1961. 
MAKES THE 1 Micrometer adjustments are made on the stationary 
stone up to .0001”. 
2 Grinding stones of simple flat design are completely 


interchangeable. Replacement is quick and easy. 


3 Cleans in a flash! Head opens on its own hinges to 
provide quick access to grinding chamber. 

4 Horizontal models adaptable to varied mountings, and 
give complete control of discharge height. 

5 Rotating stone and impeller direct-connected to motor 


shaft by short, rugged spindle. h 
6 Rust-proof aluminum head casting gives fast heat dis- 
sipation. Stainless steel models are available. International Paper Co. has 


1 Sete Seati sen sanee Seca: ee formed a new division, the 

, Paper-Plastics Sales Division 
y to coordinate sales activities 
and improve service to cus- 
tomers. 























Petrolite Corp., St. Louis, Mo., 
is moving into the nuclear 
field with acquisition of In- 
ternuclear Co. of Clayton, Mo. 
Internuclear holds a _ long- 
standing record as an engi- 
neering consulting firm in its 
field. 

Pose center> norael Hercules Powder Co., Wilming- 

ton, Del., reaches for con- 

sumer markets with its recent 
merger with Imperial Color 


With practically no main- | and Chemical Corp., a manu- 
=)" tenance required, except facturer of colors and wall- 
for stone replacement, it’s, papers 


little wonder that the a | : 
Hy-R-Speed Dispersion Mill ™ 


is preferred throughout the industry. Chemstrand Corp. strengthens 
its foreign interests with for- 


ie J. a DAY <. mation of a Foreign Opera- 


Division of The Cleveland Automatic Machine Co. tions Division. New division 
4926 BEECH STREET CINCINNATI 12, OHIO will market Chemstrand’s 


Ae chemical products and serv- 
ices abroad. 


Manning, Maxwell & Moore, 
Inc., seeks to improve its op- 
erations by establishing two 
new divisions: a Gauge and 
Instrument Division and a 


of i 1 @a~ . Valve Division. The Shawbox 
M NY FR cdl 4 . ‘ Crane & Hoist Division re- 
° “tee ) j mains unaffected by the 


change. 


_ —_ Pittsburgh Coke & Chemical 
<a s Co., Pittsburgh, Pa., has 
— formed the Green Bag Cement 


ualit 
Rinne Co., to increase the company’s 


” Blending services to the cement con- 
Milling Sumer. 
and Sifting 


Machines American Measurement & Con- 


since 1887 trol, Inc., designer and man- 
ufacturer of electromechan- 
aes ical and_ electrohydraulic 
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EAI 7ransistorized Analog Computer 


A WIDE RANGE OF 
SOLUTIONS AT 
DESIGN ENGINEERS’ 
FINGERTIPS... 


The PACE TR-10, the first all transistorized desktop 
analog computer, puts proven high-speed compu- 
tation right where it’s needed — on the desks of busy 
engineers. With this easy-to-use simulator, you can 
quickly solve many: problems without waiting for 
scheduled access to large-computing systems. Though 
compact in'size, the TR-10 is a full-fledged analog 
computer capable of providing solutions to a wide 
range of design problems. Up to 20 amplifiers, plus 
linear and non-linear computing components are 
contained in one compact cabinet with no external 
racks. The TR-10 permits rapid evaluation of dif- 
ferent design approaches. It demonstrates the per- 
formance of a conceptual or drawing-board design 
prior to construction. Thus it saves time and money 
normally required for multiple test models with 
cut-and-try engineering. 


Se eer eee | 


Here’s How The TR-10 Saves 
Engineering Time 

The TR-10 is especially useful in solving problems 
in such diverse areas as servo-system design, heat flow, 
chemical reaction analyses, suspension systems stud- 
ies and many other problems involving dynamic 
conditions. Fast answers to problems posed by new 
design ideas immediately determine feasibility of 
projects. With the TR-10, engineers can explore new 
ideas as they occur — concentrate valuable time on 
the most promising area of study. 

(Applications notes are available describing typical 
problem solutions.) 


How Do You Use The TR-10? 


First —Represent in equation form the physical sys« 
tem to be studied. 


Second —Select through a simple computer diagram 
the computing components required to perform the 
calculation (programming) . 


Third—Interconnect these components on the com- 
puter (problem patching) and set problem parame- 
ters with adjustable controls. 


Fourth—Run the problem with results presented 
graphically on an accessory recorder or oscilloscope. 


You now have an electronic analog model of the 
physical system under study. You can manipulate 
design parameters quickly, running comparative 
solutions without becoming involved in repeated 
calculations. With the TR-10 you can rapidly de- 
velop truly optimum designs. 


For complete details of TR-10, write for free copy 
of Bulletin AC934—EA. 


PACE tr-i0 Analog Computer, including 
components for addition, subtraction, multiplica- 
tion, division, integration and generation of powers, 
roots, logs, antilogs and arbitrary functions. 


ELECTRONIC ASSOCIATES, INC. Long Branch, New Jersey 
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From Maine to Texas we explored refineries, paper mills, pharmaceutical 
and chemical plants. Everywhere we found that metering operations— 
from pilot plants to proportional blending—were automated, efficient, in- 
genious. But there was room for an improved plunger pump. A pump 
that would give more flexibility and convenience in modern metering oper- 


ations 


. positive accuracy and dependability in metering bland or 


harshly corrosive liquids against pressure. 
Because it’s designed around these critical needs, the new Wallace & Tiernan 


Series 200 Metering Pump fills the bill. Here’s how: 


Flexibility Drive units may be ganged 
to meter several liquids. One, two, or 
three liquid ends on one drive increase 
capacity and smooth out pumping pulsa- 
tions. Six stroking speeds, several plunger 
diameters, and many liquid-end materials 
add further flexibility. “Stop-Adjust” and 
“Run-Adjust” models are available. On 
the latter, automatic stroke-length con- 
trol, including ratio control, is easily 
achieved. 


Convenience For different capacities 
or liquids, self-aligning liquid ends are 
quickly changed as complete units—a real 
convenience in pilot plant study. Bases 
for the Series 200 Pump may be steel 
plate, pipe, or structural shapes. A 
unique arrangement of eccentrics drives 
the plunger. This eliminates rocker arms 
and makes for the responsive, convenient 
stroke-length control industry needs. 


Dependability The Series 200 
Pump’s design and materials mean resis- 
tance to wear and corrosion, less main- 
tenance, and dependable operation. The 
drive is powered by a standard electric 
motor. Heavy ball bearings, forced-feed lu- 
brication, and no cantilever bearing loads 
also assure long-lasting dependability. 


Accuracy The Series 200 Pump meters 
accurately against up to 4,000 psi in the 
lower ranges (minimum 0.65 gph). And 
it meters any set amount, time after time, 
within +1%-—the kind of accuracy mod- 
ern quality-controlled blending must have. 


In every feature, the new Series 200 
Pump is designed with modern industrial 
processing in mind. Component by com- 
ponent and feature by feature, you, the 
industrial user, called the shots. You 
specified the new W&T Series 200 Meter- 
ing Pump. 


For more on this user-inspired pump, write today to Dept. L-5.29 


WALLACE & TIERNAN INCORPORATED 





INDUSTRY NEWS... 


servomechanisms, has_ ac- 
quired the CompuDyne Corp. 
of Hatboro, Pa. Thus AMC 
broadens its capabilities to 
include computer - operated 
control systems. 


Texas Butadiene & Chemical 
Corp. and Industrial Rayon 
Corp. last month sought 
stockholders’ approval of 
their planned merger agree- 
ment. The two companies 
plan to knit a network of 
petrochemical products with 
the mutual benefit of each 
other’s production capabili- 
ties. Texas Butadiene pro- 
duces aviation gasoline, 
butadiene and other petro- 
chemicals, while Industrial 
Rayon manufactures rayon 
yarns, nylon staple and poly- 
propylene fibers. 


Constructors John Brown, Ltd., 
announces the opening of a 
new New York office to pro- 
mote sales of the British en- 
gineering company’s services 
to domestic companies, plan- 
ning to build here or abroad. 
CJB’s record is backed by 
years of experience in con- 
struction overseas. 


Universal Oil Products Co. has 
acquired a controlling inter- 
est in the Trubeck Labora- 
tories, East Rutherford, N. J. 
Operations of the two com- 
panies are mutually comple- 
mentary; Trubeck may now 
capitalize on UOP’s research 
and financial resources, and 
UOP may now capitalize on 
Trubeck’s diverse chemical 
markets. 


OVERSEAS BRIEFS 


Wales: British Geon, Ltd. plans 
construction of additional 
polyvinylchloride capacity at 
its Barry, South Wales, plant, 
to up its PVC potential to 


Industry News 
continues on page 185. 


May 16, 1960—CuemicaL ENGINEERING 





thy Items of Interest 
BYE to the Processing Industry 


PUBLISHED BY WOLVERINE TUBE 


WOLVERINE 


TUBE 





SOUTHWEST CHEMICAL COMPANY SAVES *°50,000 
BY USING WOLVERINE TRUFIN® TYPE S/T 


BY ERNEST DODD 


Fifty thousand dollars is a lot of 


money ... yet this is the amount 
saved by a large southwestern 
chemical company when it used 
Wolverine Trufin Type S/T conden- 
ser tubing to solve a specific heat 
transfer problem. 


In this case, refinery engineers de- 


sired to increase the throughput of. 


a given operation. However, a sur- 
vey revealed that to get the necessary 
increase would require doubling the 
heat exchanger surface. 

This would have required another 
heat exchanger as large as the exist- 
ing unit along with additional space 
and structure. This naturally involved 
considerable money. 


However, a study of the problem 
revealed that by redesigning the 
existing bundle and retubing with 
Wolverine Trufin Type S/T — the 
original, integrally finned condenser 
tube—the need for the additional 
equipment would be eliminated. This 
was done using Trufin Type S/T in 
pure nickel form. Savings in time, 


labor and materials have been esti- 
mated at more than $50,000. 


This is but another in the long list 
of authenticated examples of the 
outstanding heat transfer job that 
Wolverine Trufin Type S/T is doing 
throughout American industry. Why 


not get the complete story for your- 
self? Write for the Trufin Catalog 
or talk to one of Wolverine Tube’s 
highly trained heat transfer 
specialists. Their names, addresses 
and telephone numbers are listed in 
the telephone directory yellow pages. 


sales 





ADMIRALTY TRUFIN 
OFFERS 13% BOOST IN 
SURFACE AREA 


Does your heat transfer operation 
require admiralty condenser tube in 
integrally finned form? Then here’s good 
news for you! 


Recent developments coming from 
Wolverine Tube’s continuous research 
program, make possible a 13°7, increase 
in the outside surface area of Trufin 
Type S/T admiralty condenser tube. 


This increase is made possible through 
the development of a readjusted fin 
contour that permits admiralty Trufin 
to compare favorable in outside surface 
area with copper Trufin Type S/T. 


As a result, shell and tube units, where 
admiralty Trufin Type S/T is used, can 
gain a significant increase in outside 
surface area which in turn means a 
significant increase in total heat duty 
handled or a decrease in the size of the 
exchanger or both. 


This is a point well worth remember- 
ing if you are about to retube existing 
units or are considering the design of 
new equipment. 


TRUFIN TYPE S/T 
IDEAL FOR USE IN NEW 
OR OLD UNiTS 


Wolverine Trufin Type S/T is finding 
ever increasing acceptance in the 
chemical, petro-chemical and _ petro- 
leum refining fields . . . for use both 


when retubing existing equipment or 
designing new units. 


Retubing an existing heat exchanger 
can be accomplished, in many instances, 
simply by directly substituting Trufin 
Type S/T for prime surface tube. Be- 
cause its integral fins give it greater 
outside surface area Trufin packs more 
heat transfer surface into a given space 
thus steps up the capacity of existing 
units. 


When new equipment is being designed 
Trufin Type S/T permits the design of 
smaller, more effective units with a 
direct saving in materials, time and 
labor. Trufin Type S/T is widely used 
in naphtha condensing, butylene con- 
densing and lube oil cooling—is par- 
ticularly effective in handling light 
hydrocarbons. 


Wolverine Trufin is available in Canada through the Unifin Tube Division, London, Ontario, Canada. 





“WOLVERINE 


TUBE 


Wolverine Prefabs 
U-bends to your 
Specifications 


As a direct mill source Wolverine Tube 
prefabricates U-bend condenser tubes 
to your specifications — ships them in 
disposable type pallets in the exact order 
of their installation — ready for direct 
insertion into your heat exchanger or 
condenser. 


In addition to real savings in assembly 
time, you minimize transportation, 
space and handling problems. 


In prime surface form Wolverine U- 
bends are available in a wide range of 
sizes and alloys in copper and alumi- 
num. Capacity boosting Wolverine Tru- 
fin U-bends (such as those used in this 
application) are available in copper, 
copper alloys, aluminum and seamless 
steel. Wolverine Trufin tubes can be 
furnished in straight lengths or bent to 
your specification and packaged as 
shown here. 


Write for complete information — or 
have your Wolverine sales representa- 
tive explain their advantages. He is as 
near as your telephone. 


Here’s How: 





WOLVERINE TRUFIN’ CUT COSTS 
IN ALKY-SYSTEM DEPROPANIZER 


BY ERNEST DODD 


In refining—as in all industry—using 
the right product at the right time can 
often result in savings amounting to 
thousands of dollars. 


A recent article in a trade publication 
gives dramatic evidence of the value of 
low-fin (Wolverine Trufin) condenser 
tubes in the design of the above low- 
cost alky-system depropanizer at a large 
Gulf Coast refinery. 


From the article: “The advantage for 
the internal heat exchangers, low-fin 
U-tube bundles, lies in the investment 
savings in shells, floating heads and 
separate foundations.” — “The advan- 
tage to this design in terms of the first 
cost is achieved principally by locating 
the reboiler and the overhead con- 
denser inside the tower. 


“This was achieved by the use of finned 
tubes to obtain high heat input per 
cubic foot of tower volume. It is esti- 
mated that the savings in terms of 
externally located heat-exchanger shells 
and foundations are about $10,000. 
This saving is about 25 per cent of the 
cost of the tower itself, and 6 per cent 
of the total cost of the project.” 


The major components in the system 


were: (a) a feed condenser using 7 
well water makeup to the reservoir 

coolant; (b) a 60-foot high by 30-ing 
diameter tower using Spraybak ca 
tridge packing for liquid and vap 
contacting; (c) an internal reboiler a 
reflux condenser; (d) an external pro 
uct condenser doubling as a prod 

accumulator, a bottoms-to-feed e 
changer and one product pump. 


It was in the area of item (c) t 
Wolverine Trufin proved its ability 
a money saver. Internal mounting 
advantageous in this instance beca 
of Wolverine Trufin’s greatly increa 
surface area. This enabled the enginee 
to get more heat transfer surface i 
a given area thus obtaining a hig 
heat input per cubic foot of tow 
volume. 

Where Wolverine Trufin is install 
savings and increased heat transfer pé 
formance go hand in hand. Througho 
industry authenticated cases such 
that described here are becoming da 
happenings. 

May we suggest that you include Tru 
tube in your engineering philosop 
when designing heat exchangers f 
your use? 


WOLVERINE TUBE 





@ DIVISION OF 
G) Calumet Hecla, Inc. 


DEPT. A 17232 SOUTHFIELD RD., ALLEN PARK, MICH. 








nearly 45,000 tons/yr. Con- 
struction work, to be com- 
pleted by late-1961, will cost 
nearly $5.6-million. 


England: P. G. Engineering, 
Ltd., Humphrey Ampersand 
Glasgow, Ltd. and Simon 
Carves, Ltd. have joined 
forces to form Chemical 
Works Projects, Ltd. with 
headquarters in London. New 
consortium will bid on con- 
tracts, which require the 
combined efforts of several 
construction companies, such 
as those currently offered by 
industrial development de- 
partments of underdeveloped 
countries. 


Ethiopia will soon have its first 
petroleum refinery. An eco- 
nomic-aid protocol has just 
been signed at Addis Ababa, 
allocating $12.5-million of 
Russian aid for the project, 
to be built at Assab. 


Argentina: Monsanto Chemical 
Co. has just started up two 
chemical plants for produc- 
tion of plastics intermediates. 
The new facility at Zarate 
produces polyvinyl chloride, 
phthalic anhydride and di- 
octyl phthalate plasticizer, 
while the new plant at Men- 
doza produces vinyl chloride 
monomer and polyviny] chlor- 
ide resin. 


Italy: S. p. A. Celene of Milan 
announces plans for construc- 
tion of a 12,500-ton/yr. pro- 
pylene oxide plant at Priolo, 
Sicily. Concurrent with this 
announcement, the Priolo 
Work’s polyethylene plant is 
being expanded to 382,500 
tons/yr. 


Ireland: Malstrom Chemical 


Corp., Newark, N. J., extends 
itself to foreign markets with 
plans for construction of new 
facilities at Limerick. Mal- 
strom is a major producer of 
lanolin and lanolin specialty 
products. 


Denmark: Tidewater Oil Co. an- 


nounces that its Danish sub- 
' gsidiary, Dansk Veedol, has 
contracted with two construc- 
tion firms to build a 20,000- 
bbl./day refinery at Kalund- 
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CO2 for 
refrigeration 


a 


Available Refrigeration Potential 


As Dry ice Approx. 275 BTU/Iib. 
As Liquid @O°F. Approx.130 BTU/Ib. 
Wherever refrigeration is needed, CO2 does 
the job rapidly, economically and well. Here’s 
the refrigerant that cools everything. ..with- 
out expensive equipment and with quick, 
clean efficiency. Here are just a few of the 
places where fast-acting CO, can save you 
money. 

Chill grinding Freezing tissue 

Freeze drying investment casting 

Drill cooling Alloy treatment 

Aluminum anodizing Dewaxing oils 


Alloy treatment Rubber tumbling 
Mixing Hardening 


Olin Mathieson CO, is handled and stored 
in a variety of forms and quantities ranging 
from “Low-Pressure” units to 24- and 30-ton 
tank cars for direct unloading to your process, 
as well as dry ice. Why not contact an Olin 
Mathieson representative soon for an infor- 
mative discussion that may open new and 
more economical uses for this safe, tested 
refrigerant. 


Olin Mathieson 


CHEMICALS DIVISION, BALTIMORE 3, MD. 





INDUSTRY NEWS... 


® 
T ° i E T E R borg. Thus Foster Wheeler, 
announces... Ltd., London, England, and 


Societe Fives-Penhoet, Paris, 
France, will build Denmark’s 
first crude-oil refinery. 


Japan: Mitsubishi Petrochem- 
ical Co., Ltd., has awarded a 
contract to Stone & Webster 
Engineering Corp., New York, 
N. Y., for engineering of its 
second ethylene plant at Yok- 
kaichi. S & W will provide 
design and engineering serv- 
ices, while Japanese firms 
will provide construction ma- 
terials and services. 


Netherlands: Newly formed AI- 
batros Sulfuric Acid and 
Chemical Works, Vlaardingen, 


just been added to the Entoleter line of processing poe Baa yg Pies @ 


equipment .. . The unique Cirlyptic Sifter action retains for construction of two 
product in suspension thereby providing particles more plants: a 100,000-metric ton/ 


angles of approach and maximum screen put-through. yr. contact sulfuric acid 
plant and refinery sludge acid 
plant. At the same time, Hol- 
land Color and Chemical Co. 


A new line of the highest efficiency sifters has 


No surface friction greatly reduces screen blinding. 


Highest put-through 
capacity per 
screen area. 


No rubber balls to 
contaminate product. 


Flexibility of speed 
to achieve optimum 
screening action. 


All stainless steel 
construction. 


Meets rigid sanitary 
requirements. 


3 MODELS One minute dis- 


Capacity per Power Screen assembly for positive 
— ae — operator cleaning — Netherlands: First delivery of 


=. 2. Sh 00. 8 Simple S-part crude has been made to Esso’s 
i dus vd a new $50 million refinery near 
= A 4 Rotterdam, billed as one of 
*(Rebolting flour on 30 mesh screen) the largest, most modern re- 
fineries in Europe. The nearly 
FOR MILK POWDER, PHARMACEUTICALS, PRE-MIX FOODS, pcs kar Bee one ya gpd 
CRYSTALS, FLOUR, CHEMICALS, ABRASIVES. rated capacity of 100,000 bbl./ 

: day when all units are on 
Also Multiscreen Cirlyptic Classifier. Up to 4 positive cuts without screen stacking. stream. Process features will 
include airfin cooling sys- 
tems, total electronic instru- 


# Rk mentation, a new barge-load- 
a ie e ing method, and use of 
SUBSIDIARY OF AMERICAN MANUFACTURING CO., INC. Powerforming for catalytic 

reforming. Construction is 


P.O. Box 904 * New Haven 4, Connecticut by a subsidiary of Badger 
Mfg. Co., Mass. 
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If your ¥VO! is valuable 
or a costly nuisance 


l 


(even particles this size —< 


ft 


send for a free copy of this booklet 


It describes the Model B AMERjet, newest se 
product of AAF dust control research. It will | i 
handle heavy dust loadings of materials of 
varying nature and collect even the invisible 
particles dry for reclaiming. It is compact (a 
10,000-cfm AMERjet contains just 26 bags 
compared with 200 for a conventional unit of 
the same height. It requires just a fraction of 
the space of a tube-type or flat-envelope unit). 
Constant pressure drop assures accurate con- 
trol. Get all the facts; use the coupon. 


» 
AAL Mr, Robert Moore 
e American Air Filter Company, Inc. 
326 Central Avenue, Louisville, Ky. 


Please send me AMERjet Bulletin 279C. 


Aimetoirn Aix Litter 3 ee 


BETTER AIR 1S OUR BUSINESS Address 


City. State 


In Canada: American Air Filter of Canada, Ltd. 
400 Stinson Bivd., Montreal 9. 
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CHEMICAL 
PROCESSING 


and other 


~ INDUSTRIAL & 
AbRecoicatons 


this new 


CLARK Centrifugal Compressor 


The new Clark Isotherm Centrifugal Air Com- 
pressor delivers high purity air at unusually 
high hydraulic efficiency. Operating in a 
pressure range from 85 to 125 psia, the new 
compressor is a single case, four-stage design. 


To hold horsepower at a low level, the air stream 
is intercooled between each stage in base- 
mounted intercoolers. By mounting the com- 
pressors over the intercoolers, important savings 
in space requirements are realized. In addition 
to inherent compactness, the Clark design re- 
quires access to only one side for maintenance. 
The remaining three sides may be set flush 
against walls if required. 


Another feature of the new Clark Isotherm 
Compressor is the use of back-to-back impellers 
to balance out thrust load. Integral bearing 
construction and single case design limit bear- 


ing and shaft sealing requirements to one at 
each end of the rotor and also eliminate align- 
ment problems. 


Being a simple rotative machine, normal main- 
tenance consists of an occasional inspection. If 
ever necessary, however, the upper half of the 
case can be removed without disturbing bear- 
ings or breaking pipe connections. 


The Clark Isotherm Compressor is an excel- 
lent choice for all industrial air uses requiring 
110 psig air in capacities from 5,000 to 38,000 
cfm. It is an ideal first stage compressor for oxy- 
gen plants, wind tunnels or soot blowing because 
of its unusual efficiency and air purity charac- 
teristics. The same advantages apply to base 
load, general industrial air applications where 
the complete absence of pulsation plus unusual 
compactness are also highly important features. 
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SIX 

CASE SIZES 

ARE AVAILABLE. 
CONTACT 

YOUR NEAREST 
CLARK 
REPRESENTATIVE 
FOR COMPLETE 
INFORMATION 


OR WRITE 
CLARK BROS. Co. 


OLEAN, NEW YORK 


COMPRESSORS 
ENGINES «- GAS TURBINES 
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United States Army, national power 
sources conference. 
May 17-19 Fort Monmouth, N. J. 


Society for Experimental Stress 
Analysis, Spring meeting. Hotel 
Severin. 

May 18-19 Indianapolis, Ind. 


American Gas Assn., Production 
meeting, Roosevelt Hotel. 
May 23-24 New York, N. Y. 


American Society for Quality Con- 
trol, annual convention, Sheraton 
Hotel. 

May 23-25 San Francisco, Calif. 


Technical Assn, of the Pulp and 
Paper Industry, annual Coatings 
Conference, Edgewater Beach 


Chicago, Ill. 


Desi Engineering Conference and 
Exhibit, sponsored by American 
Society of Mechanical Engineers, 
Statler-Hilton Hotel and Coliseum. 
May 23-26 New York, N. Y. 


Western Petroleum Refiners Assn., 
Computer Conference, Ben Milam 
Hotel. 
May 24-25 


Instrument Society of America, In- 
strumental Analysis Symposium. 
June 1-3 Montreal, Ont. 


Houston, Texas 


Vacuum  Metallur Conference, 
New York University Engineering 


School. 
June 2-3 New York, N. Y. 


American Society of Mechanical En- 


geneeees semi-annual meeting, 
tatler-Hilton Hotel. 
June 5-9 Dallas, Tex. 


Society of Plastics Industry, annual 
lastics exposition, Coliseum. 
une 5-9 New York, N. Y. 


National Society of Professional En- 
neers, annual meeting, Statler- 
ilton Hotel. 

‘June 9-11 Boston, Mass. 


Manufacturing Chemists Assn., an- 
nual meeting, The Greenbrier. 
June 9-11 

White Sulpher Springs, W. Va. 


Achema congress and exposition of 
chemical engineering. 
June 9-17 
' Prankfurt am Main, W. Germ. 


American Nuclear Society, national 
meeting, Palmer House. 
June 12-15 Chicago, Ill. 


Industrial Pharmaceutical Research 
Conference: Stabilization of 
Pharmaceutical Chemicals; King’s 
Gateway. 

June 12-15 Land O’Lakes, Wis. 


International Powder Metallurgy 
Conference, sponsored by Amer- 
ican Institute of Mining, Metal- 


gineers, 
Hotel Biltmore. 
June 13-15 New York, N. Y. 


American Assn. of Cost Engineers, 
annual meeting, Rice Hotel. 
June 13-15 Houston, Tex. 


lurgical and Petroleum 


(Continued on p. 191) 

















bY 173 
Time and 
Money 


with Multi-Metal 
Re-screening 
Service 


On rescreening of tension rings of 
vibrating machines for solids or 
solids-liquid separation, you can 
truly cut costs with Multi-Metal. 

LARGE STOCK — Multi-Metal 
offers a complete selection of 
screening material in industrial and 
bolting cloth grades in all alloys, 
mesh and wire combinations. 

FACILITIES AND “KNOW-HOW” 
in rescreening rings to assure uni- 
form tension, maximum screening 
efficiency and service life. 

Let us quote on your next tension 
ring rescreening job. You'll be 
pleased with Multi-Metal quality, 
price and delivery. Write for Cata- 





==” MULTI-METAL 
WIRE CLOTH CO., INC. 


1353 GARRISON AVENUE 
NEW YORK 59, N. Y 





Si SARCO TOPICS 
HOW TO SOLVE COMMON TRACER LINE PROBLEMS 


How to cure water hammer with a steam trap 
that will operate ir vertical position 


Water hammer is an inher- 
ent problem in long tracer 
lines. So is freezing. Both 
problems can be overcome, 
and here’s an example of 
how it has been done. At 
the Socony Mobil Oil Com- 
pany’s Paulsboro, N.J., re- 
finery, they found that the 
Sarco Thermo-Dynamic 
Steam Trap, type TD-50, 
not only withstands water 
hammer, but installing the 
trap in a vertical position 
—which permits free drainage—presents no problems 
at all, thanks to its unique thermodynamic principle. 
In fact, 90% of the 250 TD-50’s at this plant are ver- 
tically mounted. They never block heat transfer, and 
they remove condensate and air as fast as they collect. 


How to handle varied steam pressures — 
without adjustment 


Can a trap— without 
adjustment -—— handle 
steam pressures that 
vary from 15 to 160 
psi? Can the same trap 
vent air and drain 
condensate as rapidly 
as it is formed, be easy 
to install and require 
practically no main- 
tenance at all? That 
was the problem set 
up by the engineering 
staff of Armour Chem- 
ical Division’s McCook plant. They solved it by testing 
many traps. Their conclusion: Sarco TD-50 steam 
traps meet or beat their specifications, because: 
they discharged condensate as fast as it formed, with- 
out wasting steam; 
their compact inline construction made installation 
easy, even in tight quarters; 
maintenance was practically negligible; 
no adjustment was necessary for varying steam pres- 
sures. (In fact, the TD-50 is self-adjusting through its 
full operating range of 10-600 psi.) 
No other steam trap can so adequately solve all 
these problems at one time. 





How to be certain process fluid stays 
above 280° F. when outside 


temperature drops to —10° F. 


The problem of 
maintaining design 
temperatures on 
tracer lines need 
not be difficult, no 
matter how ex- 
treme the condi- 
tions seem to be. 
For example, the 
tracer lines ina 
phthalic anhydride process at Witco Chemical Com- 
pany’s new Chicago plant had to be maintained above 
280° F. Below this temperature, the chemical sets and 
the whole system would have to be taken apart and 
re-assembled. That’s not all; ambient temperatures 
sometimes could drop to —10° F. 

With reliability as a prime consideration, Scientific 
Design Company, Inc., who designed and constructed 
this brand new plant, selected the TD-50. 

Because the TD-50 can be mounted vertically, freez- 
ing was no problem either. Added benefits that matter 
on tracer lines: the TD-50 is compact, light in weight, 
easy to install. 


What is the most reliable tracer line trapping 


method to prevent unscheduled shutdown? 


Particularly in refineries, 

steam traps have to function 

under exactly the kind of con- 

ditions that you’d expect to 

cause failure—they must 

function equally satisfactorily 

on low pressure or exhaust 

steam and on up through high-pressure, high temper- 
ature ranges. Not only that, but outside temperature 
may vary from subzero to subtropical. If maintaining 
design temperatures in your tracer lines appears to be 
hampered by these problems, consider how Phillips 
Petroleum Company, Kansas City, solved them. They 
found a trap which drains their tracer lines automati- 
cally over a full range of pressure, temperatures and 
loads. It’s the Sarco TD-50 Steam Trap. 

With only one moving part—a stainless steel disc, 
the TD-50 has little that can go wrong. In fact, it’s so 
free of trouble that Phillips Petroleum Company con- 
sider their TD-50’s as reliable and efficient as the 
piping. They now rely on 1800 of them throughout 
the plant. 1408 


FOR FULL INFORMATION ON TRACER LINE TRAPPING or on any steam 
trapping problem—see your Sarco Sales Representative or write to 
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SARCO = 


ere are 7 Sound Reasons 


. Simplicity—has only one moving 
art. 2. Maintenance—practically zero. 
. Wide pressure range — one trap for 
ll pressures from 10 to 600 psi. 4. Uni- 
orm performance — operates equally 
ell on heavy, light, or no condensate 
bad. 5. Operates against back pres- 
res—up to 50% of inlet pressure. 

Rugged— unaffected by superheat, 
yater hammer, vibration, or corrosive 
pndensate. 7. Minimizes inventory of 
pare parts. 


aintenance Time: 40 Seconds. If it now 
kes your maintenance crew more 
han a couple of minutes to service an 
dinary trap, you’re throwing away 
Bluable time. This Sarco Thermo- 
lynamic can be cleaned, blown out if 
cessary, and reassembled on the line 
as little as 40 seconds. 


r Prompt Information on the TD-50 . . . 
for fast help on the efficient solu- 
pn of any steam trapping problems, 
bt in touch with a SARCO District 
fice, Sales Representative, or Dis- 
ibutor. (There’s one near you.) 

ly SARCO makes all 5 types: 
ermo-Dynamic* « Thermostatic ¢ 
quid Expansion + Float Thermo- 
atic * Inverted Bucket 


$. Pat. No. 2,817,353 TM Reg. U.S. Pat. Off. 
1409 


S'- SARCO 


COMPANY, INC 
New York 22, N. Y 
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. . . CALENDAR 


Chemical Institute of Canada, an- 
nual conference and exhibition, 
Chateau Laurier. 

June 13-15 Ottawa, Ont. 


Rochester Institute of bh yyy sen 
17th annual Statistical Quality 
Control Programs for the Chemical 
and Processing Industries. 

June 13-22 Rochester, N. Y. 


Technical Assn. of the Pulp and 
Paper Industry, Pulp Bleaching 
Conference, Edgewater Beach 
Hotel. 
June 14-16 Chicago, Tl. 

Dechema, annual meeting and ex- 
hibition. 

June 14-16 
Frankfurt am Main, W. Germ. 


Heat Transfer and Fluid Mechanics 
Institute, Stanford University. 
June 15-17 Palo Alto, Calif. 


Gordon Research Conference: 
ematey of Coal, New Hampton 


ool. 
June 15-17 New Hampton, N. H. 


British Scientific Instrument Manu- 
facturer’s Assn., international ex- 
hibition and conference. 

June 16-26 Moscow, U.S. S. R. 


American Institute of Chemical En- 
gineers, national meeting, Del 
Prado Hotel. 

June 19-22 


American Society for Engineering 
Education, annual meeting, Pur- 
due Cree. 

June 20-24 est Lafayette, Ind. 


National Inventions Conference and 
Exhibit, sponsored by Cleveland 
Engineer’s Society, Cleveland En- 
gineering and Scientific Center. 
June 20-24 Cleveland, Ohio 


International Federation for Auto- 
matic Control, first international 
congress, sponsored by A. A. C. C., 


June 25-July 5 
Moscow, U.S. S. R. 


American Society for Testing Mate- 
rials, annual meeting and exhibit, 
Chalfonte-Haddon Hall. 

June 26-July 1 Atlantic City, N. J. 


International Con on Catalysts, 
Maison de la Chimie. 
July 4-8 Paris, France 


Pennsylvania State University, Un- 
der Water Missile Engineering 
Seminar. 
July 10-22 University Park, Pa. 

Gordon Research Conference, Sta- 
tistics in Chemistry and Chemical 
Engines. New Hampton School. 
July 11-15 New Hampton, N. H. 


Gordon Research Conference, Corro- 
sion, Colby Junior College. 
July 18-22 New London, N. H. 


Western Packaging & Materials 
Handling Ex tion, Los Angeles’ 
Pan Pacific Auditorium. 

July 19-21 Los Angeles, Calif. 


Gordon Research Conference, In- 
——— Colby Junior Col- 
ege. 
Aug. 1-5 New London, N. H. 

American Institute of Chemical En- 
ineers & American Society of 

echanical ‘ Engineers, National 
Heat Transfer Conference and Ex- 


hibit, Statler Hotel. 
Aug. 14-17 Buffalo, N. Y. 


Mexico City, Mexico 





HOW DO. YOU MEASURE A MECHANICAL SEAL? 


for 


MONEY’S-WORTH 


and 


SERVICE-WORTH 
specify 


URA 
B ANIL 


“The Engineered 
Mechanical Seal’ 





the most complete line of 
mechanical seals marketed 
today. 


backed by 25 years of ex- 
perience in the field. 


simple in design — simple 
to install. 


provides perfect sealing— 
prevents loss of valuable 
fluids. 


designs allow for maxi- 
mum interchangeability of 
parts. 


backed by a national net- 
work of sales and service 
offices. 


standard parts stocked in 
Baton Rouge, La., Borger, 
and Houston, Texas, Kala- 
mazoo, Los Angeles, New- 
ark and St. Thomas, Ont. 


For information on types of 
Dura Seals to meet your 
sealing needs, write for 
copy of Catalog No. 480 CE 


it 


DURAMET 
CORPORATION 


KALAMAZOO, MICHIGAN 


19] 





Life in these excited states... © 





High-impact, 
rubber- plastic, 
most economi- 
cal for average 
chemicals. 4 to 
6”. Screw or sol- 
vent welded fit- 
tings. Valves 2 

. NSF- 


Rubber or plas- 
tic lining is eco- 
nomical life 
insurance for 
costly “special” 
equipment. It’s 
a specialty with 
ACE. Write for 
Bul. CE-53. 


Choice of Rivi- 
clor PVC 








“Glad to see 
you're aman with 
ideas, Henry” 








wt — 


with 


ideas choose 
ACE equipment 


Leading chemical design and devel- 
opment men work in the future... 
with no time to go back over speci- 
fications for equipment that didn’t 
work out. You'll find they reach for 
Ace corrosion-engineered equip- 
ment time and again...just to be 
sure. If equipment failures give you 
no time to think ahead, it’s time to 
give us a call. 


Ace-Ite rubber- 
plastic, Ace 
polyethylene or 
Ace Saran to 
match any plas- 


Ace-Hide,tough 
as a rhinoceros, 
insensitive to 
corrosives, 


NEW EQUIPMENT... 


(Continued from page 104) 


liquid flow-measurement appli- 
cation. — Highland Engineering 
Co., Santa Monica, Calif. 104D 


Fast Chromatograph 


Analyzes and controls up 
to eight streams. 


Substantially faster analysis 
and automatic programming of 
up to eight process streams is 
possible with a new process 
chromatograph that analyzes 
liquids, gases, or vapors. Analy- 
sis time is 2-5% of that re- 
quired by conventional chroma- 
tographs. Many analyses take 
less than 30 sec. 

Two separate units, an ana- 
lyzer and a control unit, com- 
prise the chromatograph. Ana- 
lyzer unit is housed in an 
explosion-proof case for on- 
stream installation in hazardous 
areas. Control unit, which con- 
tains all operating controls and 
adjustments for the entire in- 
strument, can be located con- 
veniently as far as 500 ft. from 


tic pipe. Sizes 
Y% to 2”. Also 
larger plastic- 
lined valves. 


makes this finest the analyzer. 
of acid pails. 


: Faster analytical speed is 
ines lay al made possible by a small-volume 
etc. pneumatically actuated sample 
valve, a small-bore packed col- 
umn, and a fast-response de- 
tector. Temperature control for 
the column is independent of 
that for the valve, inlet system, 
and detectors. Both temperature 
systems have an_ operating 
range of 120-400° F. 

Automatic synchronization of 
the complete analytical process 
is obtained with a programming 
timer system in the control unit. 


ACE chemical resistant equipment 


BY AMERICAN HARD RUBBER COMPANY 


& DIVISION OF CORPORATION 
a Sa 


See ACE equipment in 
Chemical Engineering Catalog 
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System regulates the sequence 
of and times the introduction 
of samples into the analyzer. 
An overriding switch permits 
manual selection of any stream 
in the cycle. 

A “logic” board selects up to 
nine desired component peaks 
for recording. Readout can be 
either chromatograph or bar 
chart graph with digital read- 
out lights showing at all times 
the number of the peak being 
recorded and the stream being 
analyzed. 

For closed loop control, pneu- 
matic controls can be coupled 
with the chromatograph to initi- 
ate self-corrective steps when a 
deviation in product purity is 
detected. A potentiometer trans- 
ducer converts the millivolt out- 
put of the chromatograph to 
pneumatic output. The pneu- 
matic signal, by means of a 
recorder-controller, can be used 
to control the process by strok- 
ing a valve directly or by reset- 
ting the control point of an- 
other recorder. — Consolidated 
Electrodynamics Corp., Pasa- 
dena, Calif. 192A 


Centrifugal Pump 


Handles all types of cor- 
rosive liquids. 


Circulation of small quanti- 
ties of clear corrosive liquids or 
general chemical solution trans- 
fer in pilot plants or labora- 
tories is easily accomplished 
with Goulds Type 3604 3-in. cen- 
trifugal pump. The principal 
parts of the pump—casing, im- 
peller and adaptor—are avail- 
able in either Hastalloy C alloy 
or Type 316 stainless steel; all 
other parts are made from Type 
804 stainless. 

Leakage between casing and 
adaptor is prevented with a 











When Liquids are measured with 
Niagara Electricontact Meters 


Niagara Electricontact Meters being used to simultaneously meter sodium 
hydroxide (right) and water (left) in a large eastern chemical plant. 


The gallonage you set is what 
you get... EXACTLY / 


Whatever your process — if you 
measure, meter, control or add liq- 
uids, you can be sure of absolute 
batch or process uniformity with 
Niagara Electricontact Meters. 


Exacting accuracy is assured by 
positive displacement Niagara 
metering. When the required vol- 
ume has passed through the meter, 
the flow is automatically stopped 
by a solenoid valve activated by 
the meter itself. There is no possi- 
bility of human error. Dirty sight 
glasses offer no problem. 


Time and labor are saved. The 


central control station shown 
above permits the operator to 
accurately measure the dilution of 
caustic soda to precise process 
requirements without leaving his 
station. Since he never has contact 
with the caustic, the entire process 
is carried out in a safer fashion. 
Obsolete methods of dipping, rod- 
ding are a thing of the past with 
Niagara Meters. 


Why not let us show you how 
Niagara Meters can improve your 
process? Mail the coupon today 
for a free catalog. 


BUFFALO METER COMPANY 


INCORPORATED 


r 
| 
| 
| 


2891 Main Street 


Buffalo, New York 


BUFFALO METER COMPANY, Inc. 
2891 Main Street, Buffalo, N. Y. 


[] Please send me additional information on Niagara Meters. 
(] Please have representative call. 


NAME. 





ADDRESS__ 





Hypalon O-ring seal without the 
use of gaskets, while the carbon, 
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range up to 16 gpm. with heads 
r) up to 28 ft. — Goulds Pumps, 
Inc., Seneca Falls, N. Y. 193A 


BY ONE MAN = 
IN ONE MINUTE! 


a 


4 Ree ~ é Teflon, and ceramic elements 
~ He Y 0, in the mechanical seal provide 
corrosion resistance. Capacities 


i 


é 





Flow Element 


New concept in primary 
elements—circular pipe. 


Fluidynamics Co. has an- 
nounced development of a new 
primary flow element. Element 
consists of a 360° type bend that 
creates a pressure differential 
across the flow section by forec- 
ing fluid to move around a cir- 
cle. Experimental evidence in- 
dicates that the flow rate may 
be calculated from the pressure 
differential across the section. 

Accuracy is believed to be 
comparable with the degree to 
which the dimensions of the 
element can be measured, thus 
completely eliminating error 
associated with emperically de- 
AME Re Visible Shuto termined coefficients of dis- 

charge. Individual calibration 
is not necessary. 
LINE BLIND VALVES When compared in cost with 
j : a functional equivalent, i.e. a 
Hamer Line Blinds are unsurpassed for complete meter run, the cen- 
positive action, easy operation, long-life trifugal element is felt to be 
service and lasting safety. One man can open more economical, particularly if 

Will not stick or f or blind a line in less than one minute, and elements one or _two sizes 

unas: Hectak Que rv. there is nothing like a solid plate for a smaller than line size are ac- 
nentenene Madde. PERMANENT LEAKPROOF SHUT-OFF. Bar ceptable. — Fluidynamics Co., 
Simple plug or handwheel operation eliminates wedges, Monrovia, Calif. 194A 
adjustment nut Spee” | hammers, wrenches needed for spreading 
eliminates sticking conventional flanges. Removes fire hazard 
of sparking and stops damage to equipment. 


HAMER PLUG VALVES 


Indicator Lamps 


Write for FREE catalog Long-life, low-cost units 
VALVES have varied uses. 


MANUFACTURED AND SOLD BY Long life and low cost are 
combined in a new electronic 
WELL EQUIPMENT MFG. CORP. cumbined in's new electronic 


HOUSTON, TEXAS r ; 
— Ime | rated life up to ten times 
® 


Division of CHIKSAN COMPANY a subsidiary of oat 1 
FOOD MACHINERY AND CHEMICAL CORPORATION greater than competitive lamps 
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News from 


National Carbon Company 


Division of Union Carbide Corporation - 270 Park Avenue, New York 17, New York 
In Canada: Union Carbide Canada Limited, Toronto 


NATIONAL 








National Carbon Design 
Engineers expand your 
engineering force 


J. A. MRAZ 
Design Engineer 


Mr. Mraz was graduated from Fenn 
College in 1953 with a B. S. in Chem- 
ical Engineering. He joined National 
Carbon Company the same year and 
spent the following two years in the 
sales engineering department. Here 
he designed carbon, graphite and 
“Karbate” impervious graphite chem- 
ical process equipment. 

Jim’s been specializing, for the past 
five years, in the thermal design and 
development of “Karbate” impervi- 
ous graphite heat transfer equipment. 


REDESIGNED SEAL ARRANGEMENT 
ON ‘‘KARBATE’’ TYPE F MOTOR-MOUNTED 
PUMPS IMPROVES OVERALL OPERATION 








STATIONARY 
SEAL PACKING 














STATIONARY SEAL 
GLAND NUT 


OPTIONAL EXTERNAL 
ea CONNECTION 





ROTARY SEAL 


i T 
a ae 
to 





tot 
> — rt 44 . SHAFT 
tf —_ SLEEVE 





STATIONARY SEAL 











ORIVE PIN 





PLEO PM PE a AP in 7% 
wh 


SOLID RUBBER 
COMPRESSION CHAMBER 


oa 





ORAIN TUBE 





N 








Seal cooling water connection 
modified on “Karbate” Model CA 
centrifugal pumps 


This new seal cooling water design 
offers a stronger connection because 
it is made through the “Karbate” im- 
pervious graphite case cover. This 
eliminates placing stresses on the 
plastic water retaining shield which 
previously held the water connection. 
With the new arrangement, water 
flows directly on the rotary seal, there- 
by assuring complete cooling. Water 
is drained from the case seal cavity 
through a drain connection which is 
attached to the “Karbate” case cover. 
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NATIONAL CARBON presently is 
supplying the type F centrifugal 
pump with a new rotary seal 
arrangement designated as model 
series FBL which replaces series 
FAL. The redesigned seal elimi- 
nates all but one metal part and 
provides simple adjustment for 
stationary seal packing and seal 
setting. The adjustments can be 


performed while the pump is in 
operation. To provide protection 
against corrosion, the seal is de- 
signed to keep any leakage from 
contacting metal parts of the 
pump. If desired, the seal ar- 
rangement can be easily adapted 
for external water cooling. For 
additional data, write for Catalog 
Section S-7253 CJ. 








“Karbate” centrifugal pumps can be belt-driven 
to obtain high heads and flows 


Illustration shows a belt-driven assem- 
bly of a “Karbate” type C Model 
4CA-10 pump which will handle 
1,000 GPM of Cl, saturated NaCl 
brine against a total dynamic head of 
120’ of brine. The power source is a 
60 hp, 1750 rpm motor with a V-belt 
arrangement which permits operation 
at 1920 rpm. This is accomplished by 
utilizing six V-belts on an 11” pitch 
dia. driver sheave to a 10” pitch dia. 
pump sheave. 


“National’’,““Union Carbide”,“.N” and Shield Device 


and “Karbate” are registered trade-marks for products of 


UNION 


NATIONAL CARBON COMPANY fev: 





what’s your best estimate? 


...a quiz for Chemical Executives who want to keep posted 


QUESTION 1, In 1959, 28 plants in the United States were producing 
ethylene—the hydrocarbon intermediate which is way ahead of all others 
both in quantity produced and in versatility. What was the estimated 
total U. S. capacity for this valuable chemical in 1959? 


Q sie aie ale sis 3.7 Billion Pounds 
aim afi ate anti sa 4.9 Billion Pounds 
c Aim aie ale aie afin afi 5.6 Billion Pounds 
d sim aie oie aie oie ote 2 6.4 Billion Pounds 














QUESTION 2. How many of the U. S. ethylene plants were designed, 
engineered and constructed by the Lummus Company? 


PLANTS CAPACITY 


3 .4 Billion Ibs. 





5 ‘6 Billion Ibs. 





7 .8 Billion ibs. 


1.0 Billion Ibs, 
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ENGINEERS AND CONSTRUCTORS FOR INDUSTRY THROUGHOUT THE WORLD 
365 MADISON AVENUE, NEW YORK 17.N. Y. 


NEWARK.N.J. ' HOUSTON * WASHINGTON. D.C. * MONTREAL * LONDON * PARIS * THE HAGUE * MADRID 





..- In wet 
rolUtaedelatage) 


DYNAMIC WASHERS 


RECOVER DIFFICULT DUSTS 
EFFICIENTLY AND ECONOMICALLY 


Ducon UW-4 Dynamic Wet Dust Collec- 
tors have added a new dimension in dust 
recovery. They have replaced, with out- 
standing success, many more costly and 
less effective dust collectors in the recovery 
of “difficult” materials, such as fine and 
abrasive dusts in kilns, rotary driers and 
other applications. 


The UW-4 Washers are also ideal for high 
loading conditions where maximum effi- 
ciency is desired. 

Ducon UW-4 Washers offer other unique 
advantages, including constant air capac- 
ity, low water consumption and rugged 
construction. They are self-cleaning and 
fire and explosion proof. 


Send for Bulletin W-7456. 


name in 
DUst 
CONtrol 


DUCON cones. 


147 EAST SECOND STREET + MINEOLA, L.!.. NEW YORK 
ELM MSIE! AE 
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and offers a substantial price 
advantage. 

These small light sources, 
which have a laboratory test 
life of 3,000 to 5,000 hr., are 
particularly applicable as indi- 
cator lamps for computers. 
Their wide range of voltages 
and low current drain makes 
them suitable for use in photo- 
cell activation, scanning de- 
vices, panel switches, and as 
lighted push buttons. New plas- 
tic nylon cover caps which may 
be either slipped or cemented 
in place are available in five 
colors. 

New lamp has a slide type 
base and may be used either 
with single sockets or with mul- 
tiple-socket strips which carry 
one continuous ground and are 
grooved so they may be cut off 
to the exact number of sockets 
desired. Lamps, which are also 
available without the base for 
permanent wiring to panel 
boards, come in standard sizes 
from 4 to 28 v. with current 
ratings from 35 to 45 milliamp. 
—Sylvania Electric Products, 
Inc., New York, N. Y. 194B 


Canned Switeh 
Sealed switch claimed to 
be environment-proof. 


According to the manufac- 
turer, extensive tests have 
proved that the FluxLink switch 
will withstand extremes of 
heat, cold, shock, vibration, 
pressure, vacuum and thermal 
shock without failure. Having 
only one moving part, the Flux- 
Link microminiature switch has 
an operating range of —65 to 
900 F., in or out of water. Size 
is } x 8 in. 

In the new switches, mag- 





TER 
pu 
fluid 

agitation 


equipment 
blues 


Chemineer, Inc. paints its complete 
line of fluid agitation equipment a dis- 
tinctive blue for a very good reason. 
When you discover that the agitator 
you bought gives far more value than 
you expected, we want you-to remem- 
ber the name Chemineer. 

And if the equipment does not per- 
form as you expected, we want you to 
let us know because your Chemineer 
equipment is covered by a unique per- 
formance warranty. We think it is im- 
portant that process equipment buyers 
get complete satisfaction. Please write 
for Bulletin 200 from Chemineer, Inc., 
1044 E. First St., Dayton 2, Ohio. 


PORTABLE AGITATORS 
TOP ENTERING PROPELLER AGITATORS 
MODUFLEX® TURBINE AGITATORS 
SIDE ENTERING AGITATORS 
TURBO TUBE® AGITATORS 
EXPERIMENTAL AGITATORS 


CHEMINEER’ 


FLUID 
AGITATION 
ENGINEERS 
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wipment, 


FOR THE CHEMICAL PROCESS INDUSTRY 


DENVER AGITATORS 
AND MIXERS 
Agitator types available: 
Turbine-type propeller (to 
120” in tanks to 50° dia.), 
slow speed, high speed, air 
lift, vertical turbine mixers, 

mixer-settier units. 
Write for Bulletin 
jo. A2-B2 


Lab and pilot scale agitators 
in LG3-B10 





DENVER ATTRITION 
SCRUBBERS 
High power input to effi- 
ciently remove sand coat- 
ings, mix dense slurries. 
» Rubber lined or acid-proof 
tanks. Sizes to 56’x 56”. 
Write for Bulletin 
No. A-8505 


Lab and pilot scale scrubbers 
in LG3-B10 





DENVER BALL AND 
ROD MILLS 


Offer operation and con- 
vertibility. Wet or dry 
grinding systems. All steel 
construction. Ceramic or 
rubber linings available. 
Sizes to 10’x 20’. 


Write for Bulletin 
No. B2-B20 
Lab and pilot scale mills 
in LG3-B10 





DENVER JAW 
CRUSHERS 


Cast steel frame, anti-fric-: 


© tion side bearings and 


* ie bumper bearings. Manga- B 


nese steel jaw and cheek 


plates. Sizes from 2%4"x 


D312" to 36x 48”. 
; Write for Bulletin 
& No. C12-B12 
| Lab and pilot scale crushers 
in LG3-B10 





DENVER REAGENT 
FEEDERS 


Both wet and dry feeders 

La Let us know your 
: virements. ‘Many stand- 
é Po units in stock. 


Write for Bulletin 
No. F6-B8 
Lab and piles scale feeders 
n LG3-B10 





DENVER “’SUB-A” 
FLOTATION 
Universal tank with three 
types of mechanisms: (a) 
“Cell-to-Cell”; (b) ‘Free- 
Flow”; (c) Type “M”. Sizes 
) from 16x 16 x to 72x 72". 
ce 3 for Bulletin 


2 . F10-B86 
Lab and pilot scale flotation 
in LG3-B10 





EQUIPMENT COMPANY 
Box 5268, Denver 17, Colorado 
Phone CHerry 4-4466 


DENVER DIAPHRAGM 
PUMPS 


Stroke can be adjusted 
while pump is operating. 
long wearing nylon-rein- 
forced rubber diaphragm. 
Sizes 1” to 10” simplex 
and duplex, capacity to 
1000 g.p.m. 
Write for Bulletin 
No. P8-B12 
Lab and pilot scale 
diaphragm pumps 
in LG3-B10 





DENVER VERTICAL 
CENTRIFUGAL PUMPS 
For handling frothy liquids 
or coarse, sandy slurries, 

| constant or. intermittent 
flow. No packing gland ort 
sealing water. Standard or 
stainless steel construction, 
Capacity to 450 g.p.m. 
Write for Bulletin 
No. P10-BS 


Lab and pitt ecole vertical 
centrifugal pumps 
in L63-B10 





DENVER SRL (RUBBER 
LINED) PUMPS 
us High efficiency, low horse- 
power. Parts last a 
H cost less. Rubber lined. 
PUMPS AND: PARTS IN! 
STOCK. Sizes t’> 5000 g.p.m. 
Write for: Bulletin 
No. P9-B10 
| Lab & pilot scale SRL pumps 
. in LG3-B10 





DENVER SAMPLERS 

Continuous mechanical and 
automatic types for dry, 
solution or slurry sampling. 
Complete sampling plants 
and sample processing 
equipment. SAMPLERS IN 
STOCK. 


Write for Bulletin 
No. $1-B4 
Lab and pilot scale samplers 
in L63-B10 r 





DENVER SCREENS 


For efficient wet or dry 
screening. “True-Circle” ec- 
centric action. Sizes to 6’x 
14’ in stock. Also Trommel 
rang in sizes from 30x 
60x 120”. 
Write for Bulletin 
No. $3-815 


Lab and plot sca cael screens 





DENVER SPIRAL 
RAKE THICKENERS 
Move settled materials to 
center in one revolution. 
Simple, efficient, heavy-duty 
gear mechanism for thick- 
eners to 150’ dia. Acid 
proof construction available. 
Write for Bulletin 


No. T5-B6 
Lab & pilot scale thickeners 
in LG3-B10 





SEE OUR CATALOG ON PAGES 
997-1004 IN CEC. 





NEW EQUIPMENT . 


netic force is used as a substi- 
tute for the conventional 
mechanical linkage usually em- 
ployed to actuate electrical 
switches. Flux of a magnet is 
“piped” through a solid metal 
barrier into a sealed chamber 
containing the make and break 
electrical contacts. This piped 
“force” is converted into a snap- 
action opening and closing of 
the electrical contacts. Ratings 
are 0 to 15 a. at 125 v.—Space 
Components Inc., Washington, 
Dé. 197A 


Safety Suits 


Fluorocarbon-cloth garb is 
chemical barrier. 


Manufactured under the trade 
name of Dragon-Skin, a line of 
lightweight safety suits is de- 
signed to provide complete pro- 
tection for personnel handling 
corrosive chemicals. 

Material of construction is 
Teflon cloth, coated with fluoro- 
elastomers. Teflon thread is 
used to sew the suits together, 
and all seams are armored, giv- 
ing an extra measure of protec- 
tion. Resistant to oxidizers and 
propellant fuels, Dragon-Skin 
suits are ideal for applications 
in the missile and space-vehicle 
industries or for handling other 
corrosives.—Chemgineers, Inc., 
Los Angeles, Calif. 198A 
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The Ljungstrom Air Preheater at the B. F. Goodrich Company Shelton Plant is installed 
directly over the 65,000 lb/hr Wickes boiler. Flue gas leaving the boiier at 615°F passes 
through the circular rotor, which absorbs the heat and releases it into the incoming air. 
Preheated combustion air improves combustion, makes fuel burn cleanly. This Package 
Air Preheater was factory-assembled, and requird only 100 manhours to install. 


At B. F. Goodrich Co.’s Shelton Plant 


Air Preheater boosts combustion 
air temperature 345°F... gives 
6% more thermal efficiency 


“Only a Ljungstrom® Air Pre- 
heater, with its continuous regen- 
erative principle, could meet our 
requirements’, says A. G. Sando- 
mirsky, Manager of Engineering 
at the B. F. Goodrich Company, 
Shelton, Conn., plant. “We pro- 
duce foam rubber 24 hours a day, 


five and six days a week. With an 
Air Preheater we can meet process 
steam requirements more econom- 
ically, and an Air Preheater 
helped us to justify the installa- 
tion of high efficiency, high pres- 
sure equipment for by-product 
power generation.” 


Here’s why the Shelton plant 
meets its requirements best with 
a Ljungstrom Air Preheater: 


1. Ljungstrom is the most efficient 
heat exchanger you can buy. The 
Ljungstrom rotor revolves contin- 
uously through the flue gas and 
incoming air, thus absorbing heat 
and releasing it from the same 
surface. Since the heat doesn’t 
have to pass through anything, 
each inch of rotor surface is as 
efficient as one foot of a tubular 
recuperator. 


2. Ljungstrom is the most reliable 
heat exchanger you can buy. All 
heat exchange elements pass 
through the entire air and gas 
streams. The temperature of the 
elements in the coolest region — 
where fresh air enters — is actu- 
ally an average of the gas and air 
temperatures, so it’s consistently 
higher than the coolest point in a 
recuperative heat exchanger. Re- 
sult: no cold spots, less chance of 
moisture formation. 


3. Ljungstrom is easiest to main- 
tain. You can inspect it — and 
clean it—while it’s running. Heat 
exchange elements are divided 
into modular baskets that can be 
replaced individually without dis- 
turbing the other elements. You 
can even reverse the elements if 
the surface has thinned on one 
edge, effectively doubling the life 
of the heat exchange surface. 


For more information on the 
Ljungstrom continuous regener- 
ative principle, or on the Air 
Preheater that meets your re- 
quirements, phone MUrray Hill 
2-8250 or write to The Air Pre- 
heater Corporation. 


THE AIR PREHEATER 
CORPORATION 


60 East 42nd Street, New York 17, N. Y. 








Ne ty 


' SHEAR-FLOW 


the 
modern 
mixer 
with 
power 
shearing 


Finer, faster blending, dispersing 
7 and homogenizing is now possible 
with Shear-Flow’s new Model RL 
Hi-Shear Head. Finely spaced dual 
impellers induce considerable shear- 
ing action and high pumping pres- 
sures that rapidly reduce particle 
size for superior material mixtures. 


Greatly reduces mixing time 
Uniform circulation—no vortex 
Emulsifies immiscible liquids 
Controllable flow pattern 

All parts stainiess steel 

Chemically inert seals 

Handles viscous materials with ease 
No operating Torque 

Disperses, blends, homogenizes 


GABB SPECIAL PRODUCTS INC. 
Windsor Locks, Conn. 


(1 Have representative call 
( Send more information 


Name 





Position 





, Co, & Address 











NEW EQUIPMENT .. . 


Heat Transfer System 


Compact fluid packages 
available in 10 sizes. 


Designed and factory pre- 
wired for simple hookup to proc- 
ess equipment such as jacketed 
pipelines and kettles, the new 
type PF heat transfer system 
may be used with all types of 
heat transfer fluids. Compo- 
nents of the system include an 
electric immersion heater, mo- 
tor and high-temperature pump, 
bypass relief valve, strainer, 
expansion tank, temperature 
controls and control switches. 

Output temperature range is 
100 to 600 F. Built-in controls 
eliminate explosion and fire 
hazards. Thermal outputs vary 
from 15,350 to 272,000 Btu./hr. 
—Radcor, Inc., Pitts., Pa. 200A 


Variable-Speed Drives 


Speed setting adjustable 
during operation. 


Rated from 4 to 100 hp., a new 
line of adjustable-speed a.c. 
drives is adaptable to either 
electronic or magnetic amplifier 
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MEMO TO MEN 
TAKING THE 
NEXT STEP UP: 





WHERE THERE’S BUSINESS ACTION THERE’S A BUSINESSPAPER 


Inside information—when it’s genuine—is invaluable when 
it comes to picking a winner. It’s also invaluable when it 
comes to doing a better job in business. 

Men on top and men on the way up in business know 
this. They’re constantly on the alert for information— 
complete information, sound information, timely informa- 
tion. They get that information most consistently by 
habitual reading of the businesspaper they subscribe to 
in their particular field. 

They read for profit, not pleasure. They read carefully, 


thoroughly—looking not only for information, but for, 


One of a series of advertisements prepared by THE ASSOCIATED BUSINESS PUBLICATIONS 


fresh ideas, new methods, new products they can put to 
work. And they find so much that’s worthwhile in the 
advertising that they read it with the same searching con- 
centration they devote to the editorial pages. 

You can profit by emulating the reading habits of key 
men at every level. Subscribe to your businesspaper. 
Read every issue. Carefully. Thoroughly. Searchingly. 


CHEMICAL ENGINEERING 
330 West 42nd St., New York 36, N. Y. 





ONLY Stearns Indox V 
ceramic magnet pulleys give 
you job-proved protection 





a Inpox V permanent magnet pulleys are the only ceramic units 
field-proved on hundreds of applications in almost every industry. Both in 
new installations and as replacements for electromagnetic pulleys, Stearns 
INpox V ceramic pulleys have performed beyond expectation as powerful 
stoppers of tramp iron. 


RADIAL POLE DESIGN THE ANSWER 

Stearns INpox V ceramic magnet pulleys produce a powerful magnetic 
field that biankets the entire conveyor burden — pulling out tramp iron 
far more effectively than conventional units, Stearns radial pole design 
provides fingers of magnetism that reach out and probe every inch of the 
material as it speeds along the conveyor — pulling out dangerous tramp 
iron that could ruin process equipment and contaminate your product. 

These job-proved ceramic magnet pulleys give you all the benefits of 
deep-field electromagnetic units with none of the extra costs. Consider 
these advantages: lower initial cost, no power expense, no chance of power 
failure, no need for rectifier, no moisture problem, minimum maintenance. 
Stearns Series “410” permanent magnet pulleys and Series “710” for 
deeper conveyor burdens are available in standard widths and diameters 
from 12 to 48 inches. Call your local Stearns representative for full details 
and a price quotation, or write for free Bulletin 1021C. 





WHAT IS INDOX V? 


INDOX V is a highly oriented barium ferrite ceramic material. Its energy is com- 
parable, on an equivalent weight basis, to that of ALNICO V — the most powerful 
permanent magnet material available. INDOX V magnets possess unique advan- 
tages — light weight, high electrical resistivity, great resistance to demagnetization, 
inexpensive, non-critical raw materials — plus an energy product over three times 
that of non-oriented ceramic magnets. INDOX V is used in magnetic separators 
manufactured by Stearns exclusively. 











STEARNS MAGNETIC PRODUCTS 
OF INDIANA GENERAL CORPORATION © VALPARAIS( 


635 South 28th Street Milwaukee 46, Wisconsin 


Profit with Stearns — First with Ceramic Magnet Separators for Industry 


202 





NEW EQUIPMENT... 


excitation control. Each drive 
features a built-in tachometer 
that monitors output speed and 
automatically corrects it, re- 
gardless of any change in load. 
Drive can be set before or dur- 
ing operation to deliver any de- 
sired speed within its range. 
Known as Magnaflow drives, 
the units have no brushes, com- 
mutators, or slip rings to main- 
tain. In addition, there are no 
friction members to wear, re- 
place or adjust. Modifications 
offered include electromagnetic 
braking, inching, threading, 
torque control, controlled ac- 
celeration, multidrive control, 
etc. — Westinghouse Electric 
Corp., Pittsburgh, Pa. 200B 


BRIEFS 


Mouth-to-mask resuscitator, in 
a new fibre case with metal- 
reinforced edges and cor- 
ners, is better able to with- 
stand rough handling on 
emergency vehicles and line 
trucks. Can also be wall 
mounted to make it easily ac- 
cessible for emergency. — 
Globe Industries, Dayton, 
Ohio. 202A 


All-metal Conoseal quick-cou- 
pling joints for rigid coaxial 
lines and other electronic 
equipment save time, weight, 
and labor costs. Installed by 
tightening a single nut, they 
maintain a perfect seal, in 
some versions, up to 20,000 
psi.—Aeroquip Corp., Los An- 
geles, Calif. 202B 


Space requirements, weight, 
and bulk of J-frame circuit 
breakers have been slashed in 
half. New breaker, desig- 
nated FJ-frame, is available 
in two- and three-pole con- 
struction in current ratings 
of 70 to 225 amp., 600 v. a.c. 
and 250 v. d.c.—I-T-E Circuit 
Breaker Co., Phila., Pa. 202C 


Encapsulated windings known 
as Everseal are now offered 
with the manufacturer’s en- 
tire line of electrical motors. 
Molded in rigid epoxy resin, 
winding resists attacks of 
excessive moisture, acids or 
alkalis, abrasive dusts and 
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... trade mark” of the 
Dracco Glass-Bag Filter 


Freedom from hot, corrosive dust created 
by metallurgical processes is one of the many benefits 
of using Glass-Bag Filters. The clean stack shown in 
the unretouched photograph testifies to the effective- 
ness of the Dracco system at Hudson Bay Mining & 
Smelting Co., Ltd., Flin Flon, Manitoba. 


Here is what the system does for Hudson Bay: 


ehandles 450,000 cfm of mixed reverberatory fur- 
nace and converter gases at 450°F. 

erecovers approximately 35 tons of valuable metal 
oxide dusts daily. 


e maintains operating temperature to prevent con- 
densation of exhaust gases and formation of 
corrosive acid dews. 


e eliminates air pollution 


(Left) Cooling tubes atop 
Glass-Bag Filter housing 
lower furnace gas tempera- 
ture from 800°F. to 450°, a 
full 150° below maximum 
advisable operating tempera- 
ture. Clean stack proves that 
filter removes all visible dust. 


(Below) System consists of 
12 ten-compartment Glass- 
Bag Filters. Gases at 800° 
are blown from electrostatic 
precipitator to cooling tubes 
which discharge to filter sys- 
tem, resulting in daily col- 
lection of about 35 tons of 
material. 


]}-<oone TUBES 
INLET FLUE 
(furnace gases) 


EXHAUST MANIFOLD 


OUTLET FLUE 
(clean air) 








INTAKE 
MANIFOLD 
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Raves 3 : 


Ie 
AIRSTREAM | GLASS-BAG FILTERS 
CONVEYOR SYSTEM 








ereduces cooling equipment requirements, and 
costs, by 50% over conventional methods. 

e provides low-maintenance operation and gentle 
bag cleaning with SWING-CLEAN. 

Glass-Bag Filters, the most advanced equipment 
now available for fighting air polution and hot dust, 
have been proved-in-performance in the metallurgi- 
cal, chemical and cement industries. Virtually 100% 
collection efficiency is maintained at temperatures 
to 600°F. Maximum bag life is assured by either of 
two patented cleaning devices: (1) a mechanism for 
dust removal by sonics and (2) SWING-CLEAN, 
gentle swaying action. 

For full details on how Glass-Bag Filters can 
help you lick that hot dust problem, write: Dracco 
Division of Fuller Company, Harvard Avenue and 
East 116th Street, Cleveland 5, Ohio. 





airstream conveyors 
dust control equipment 
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NEW EQUIPMENT... 


gases. Because of the high 
heat transfer characteristic 
of Everseal, open-type motors 
with this installation still 
have a service factor of 1.15. 

U.S. Electrical Motors, Inc., 
Los Angeles, Calif. 202D 


Voltage recorder for narrow- 


HOW TO range a.c. service demanding 
close, accurate voltage checks 


pon onal OR SLOW DOWN is now available with an accu- 


SLURRIES... 


racy of +0.25% mid-scale 
voltage. Monitored range is 
110 to 130 v. on a 103 in. cali- 
brated scale and strip-chart. 


Chart speeds range from 4 to 


phe oe ; 
Pet ay way . 360 in./hr., and response time 


~~ . 


Use a little Marasperse® .. you'll find that a very small amount 
will make a thick aqueous slurry thinner, more pumpable, 
Or let you cut back on the slurry water, if you’re shooting 
for higher drying rates later in the process, 


Dispersion of insoluble solids is the answer. Marasperses pre- 
vent flocculation of small solids particles, 


Same mechanism is responsible for eliminating, or slowing 
down, sedimentation of solids in dilute suspensions. If your 
products have to be suspended in water for use, Marasperse dis- 
persants will keep them from settling. Or maybe you’re making 
water-soluble formulations that become “contaminated” with 
insolubles during use. The Marasperses will keep the solids in 
suspension, increase the effective life of your formulations, 


Ordinarily less than 3% Marasperse (based on the weight of 
solids in the aqueous system) will do the job for you. In some 
applications, only 0.1 to 0.2% is enough. And the Marasperses 
cost just a few cents a pound! 


You can decide in a few minutes if a Marasperse dispersant 
will solve your suspensibility problems. The simple laboratory 
screening tests described in our literature tell you how. Write 
for Marasperse samples and technical bulletins. 


MARATHON (MK) 


A Oivision of American Can Company 
CHEMICAL SALES DEPARTMENT 
MENASHA, WISCONSIN 


MARATHON e A Division of American Can Co. 
CHEMICAL SALES DEPT. e MENASHA, WIS. 


Please send Information File No. E-50 [], Samples [] of MARASPERSE for use in 


ADDRESS... 





is from 1 to 24 sec. Either 
50- or 60-cycle systems.— 
General Electric Co., Schenec- 
tady, N. Y. 204A 


O-ring line of 300 standard 
sizes is now available with 
Teflon TFE resin as the mate- 
rial of construction. Suitable 
for use with any operating 
fluid, including all of the new 
hydraulic fluids as well as all 
solvents, acids, alkalis and 
salts, components of the line 
are identified by the new, uni- 
form dash-numbering system 
known as ARP-568.—Chicago 
Gasket Co., Chicago, Ill. 204B 


Equipment Cost Indexes .. . 


Dec. Mar. 
1959 1960 


Industry 
Avg. of all 0 237.8 
Process Industries 


Cement mfg. ....... ; 232.4 
Chemical ; 240.0 
Clay products , 225.8 
Glass mfg. ‘ 226.6 
Paint mfg. % 229.7 
Paper mfg. ........ : 231.3 
Petroleum ind. . 234.7 
Rubber ind. .:...... ; 237.5 

Process ind. avg... . : 236.3 


Related Industries 


Elec. power equip... Vt 242.8 
Mining, milling 3 241.5 
Refrigerating ‘ 268.4 
Steam power ; 224.9 


Compiled quarterly by Marshall and 
Stevens, Inc. of Ill, Chicago for 47 dif- 
ferent industries. See Chem. Eng., Nov, 
1947, pp. 124—6 for method of obtaining 
index numbers; Feb. 23, 1959, pp. 149-50 


for annual averages since 1913. 
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CONSTANT 
oY dl ll a 


The new 


ADJUSTABLE 
ST ed =f =e B) 


construction with 

r without magnetic 
brakes. Simply 
specify your hp and 


speed requirements 


VARIOUS 
MOUNTING STYLES 
AVAILABLE 


Louis Allis MAGNETIC DRIVE 


A compact, adjustable speed drive up to 2000 hp! 


Based on a liquid-cooled magnetic coupling design, the 


in precise regulation, compactness, and design flexibility 
for adjustable speed drives up to 2000 hp. 


A unique annular cooling manifold provides effective 
heat transfer. It eliminates “water-drag” since there is 
no liquid in the air gap between the constant-speed 
and adjustable-speed members. There’s no “flooding” 
the Magnetic Drive or forcing of water into bearings. 
And you'll never find condensation in the bearings. 
The reason: a planned flow of air through the drive re- 
duces bearing temperatures and exhausts any conden- 
sation which might occur as the unit cools off after use. 


MANUFACTURER OF 
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Stationary field construction eliminates slip rings. All 
bearings can be lubricated without disassembly, and 
grease chambers provide ample grease reservoirs. Coils 
and lead connections are encapsulated in a chemical- 
and heat-resistant polyester — and simplified construc- 
tion eases inspection and servicing. The all-new design 
permits simple relocation of cooling inlet, conduit box, 
discharge, etc., regardless of direction of rotation. 


If your plans call for adjustable speed drives — specify 
Louis Allis Adjustable Speed Magnetic Drive. Write 
for a copy of Bulletin 3650 — now available at your 
Louis Allis District Office, or from The Louis Allis Co., 
447E. Stewart Street, Milwaukee 1, Wisconsin. 


LOUIS ALLIS 


ELECTRIC MOTORS AND ADJUSTABLE SPEED ORIVES 


ASO-135 


205 
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air conveyed 


| O-TRONICS 


fluidization 
can do at 


...more economically and efficiently! Since their introduction, more and more 
firms using powdered or granular materials are realizing tremendous savings with 
Flo-Tronics Fluidization air conveyance systems. They eliminate the cost of in- 
dividual containers, vastly reduce costs of hand labor, free space and working 
capital, and provide complete sanitation. 


Typical savings(on an investment of $24,000) realized by a paper mill handling bulk starch 

are iliustrated in this table. 

Volume (one type of starch) 
Annual Savings 

(a) Bulk Price Differential—$.27/cwt $5,400 $8,100 

(b) Unloading, handling & losses—$.15/cwt . . ; 3,000 4,500 

TOTAL SAVINGS $8,400 $12,600 

















2,000,000 lbs. 3,000,000 lbs- 


Annual Costs 

(a) Depreciation (over 15 years) $1,600 $1,600 

(b) Taxes (1% of investment) 240 240 

(c) Repairs & maintenance (4%) 960 960 

(d) Operation (labor, power, etc.). . . . 1... ss 380 550 

TOTAL COSTS $3,180 $3,350 

Summary 

Annual savings before Federal Inc. Taxes $5,220 $9,250 
Return before Federal Inc. Taxes 21.8% 38.5% 
Net savings after Fed. Inc. Taxes (at 52%) ... . $4,440 
Return after Federal Inc. Taxes , 18.5% 
Pay out time (after deprec. & Fed. Taxes) 





Whether you require a complete Fluidization 
system or merely system components, Flo- 
Tronics can custom-build to your specifications 
or requirements. For an engineering evaluation 
of your material handling requirements—or 
simply a discussion of your needs with your 
own engineers, write or call Mr. William P. 
Edmunds, Dept. 105 


FLO-TRONICS INC 


1420 zarthan avenue 





minneapolis 16, minn 
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Highly Practical 


HoT ORGANIC COATINGS. 
By Raymond B. Seymour. 
Reinhold Publishing 
Corp., New York. 233 
pages. $7.50. 


Reviewed by Melvin M. 
Gallant, Bonded Products, 
Detroit, Mich. 


Application, formulation and 
properties of hot-applied protec- 
tive organic coatings are de- 
scribed by Raymond Seymour in 
“Hot Organic Coatings.” Most 
of the coating resins and tech- 
niques discussed by the author 
have been in use for many years. 
In these times of the “glamor” 
polymers such as epoxy, polycar- 
bonate and isocyanate, it is re- 
freshing to read of the practical 
and successful applications of as- 
phalts, petroleum waxes and coal 
tar pitches. Mr. Seymour’s ap- 
proach is a highly practical one. 
In describing materials and hot 
coating techniques, he gives de- 
tailed formulations and at times 
outlines manufacturing and qual- 
ity control methods. This ap- 
proach is to be highly com- 
mended, for an actual coating 
formulation is often more in- 
structive than vague generaliza- 
tions about the ingredients. 

Mr. Seymour has significantly 
reduced the “art” in the science 
and technology of coatings by 
compiling, within one general 
application technique, data on a 
variety of coating materials. His 
book for the first time organizes 
the broad spectrum of _hot- 
applied coatings into one com- 
pact and comprehensive volume. 

Special mention is deserved by 
George B. McComb, consultant, 
who contributed a concise and 
graphic chapter titled ‘“Hot- 
Applied Coaltar Pitch Base Coat- 
ings.” 

Mr. Seymour in “Hot Organic 
Coatings” has not only effec- 
tively supplied information to 
those interested in such plastic 
applications, but also to others 
not aware of the opportunities in 
coatings by hot application. 
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MORE NEW BOOKS 


PRINCIPLES OF UNIT OPERATIONS. 
By A. S. Foust et al. McGraw- 
Hill. $15. 


CHEMICAL TECHNOLOGY OF PETRO- 
LEUM. 3rd ed. By W. A. Gruse 
& D. R. Stevens. McGraw-Hill. 
$15. 


FLUIDIZATION AND FLUID-PARTICLE 
Systems. By F. A. Zenz & D. F. 
Othmer. Reinhold. $15. 


PROCESS ENGINEERING CALCULA- 
TIONS—Material & Energy Bal- 
ances. By M. Tyner. Ronald. 
$8.50. 


MAGNESIUM AND ITs ALLoys. By 
C. S. Roberts. Wiley. $9. 


TIN AND Its ALLOys. Ed. by E. S. 
Hedges. St. Martin’s. $27.50. 


PHYSICS FOR STUDENTS OF SCIENCE 
AND ENGINEERING. Part II. By 
D. Halliday & R. Resnick. Wiley. 
$6. 


AcrYLIic Resins. By Milton B. 
Horn. Reinhold. $4.50. 


DEFORMATION STRAIN AND FLow. 
2nd ed. By Markus Reiner. Inter- 
science, $9.75. 


MODERN COORDINATION CHEMISTRY. 
Ed. by J. Lewis & R. G. Wilkins. 
Interscience, $12.50. 


COMPRESSION AND TRANSFER 
MOULDING oF PLastTics. By J. 
Butler. Interscience. $5.75. 


THERMODYNAMICS. By Herbert B. 
Callan. Wiley. $8.75. 


ELEMENTS OF ION EXCHANGE. By 
Roert Kunin, Reinhold. $5.75. 


CHEMICAL ENGINEERING PRACTICE, 
Vol. 11—Works Design, Etc. 
Edited by Herbert W. Cremer 
and Sidney B. Watkins. Inter- 
science. $19.50. 


QUANTITATIVE INORGANIC ANALYSIS, 
2nd ed. By R. Belcher & A. J. 
Nutten. Butterworth (Canada). 
$7. 


THE CORROSION AND OXIDATION OF 
METALS. By Ulick R. Evans. St. 
Martin’s. $25. 
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A workman at Glidden dresses an 18-inch T. Shriver press with Eaton-Dikeman 
Filter Paper supplied by The Keeler Co., 1033 Bern Road, Wyomissing, Pa. 


Eaton-Dikeman Filter Paper 
helps GLIDDEN paint an 
improved production picture 


When The Glidden Company switched from cloth filters to 
Eaton-Dikeman Filter Paper in their Reading, Pa., Varnish 
plant, they gained two important advantages: 


1. “Kick-out” resulting from contamination was eliminated 
2. Production was increased 50% 


Eaton-Dikeman Filter Paper, grade 938-55, is used on an 
18-inch, 26-frame T. Shriver Press in Alkyd Resin filtering 
at Glidden. Using clean, pure filter paper for each new batch 
eliminated contamination when switching from Alkyd Resin 
filtrates to Urea Formaldehyde, Polyesters and Styrenated items. 
The use of E-D filter paper instead of cloth filters also made 
possible a reduction in filtering time of better than 50%. 


Filtering Alkyd Resins may not be your particular problem, 
but whatever you filter, chances are you can do it better, 
faster and at less expense with one of Eaton-Dikeman’s many 
grades. Why not talk it over with an E-D filtration expert. He 
will be happy to help you find the right paper for your 
particular requirement. In the meantime, send for a FREE 
sample folder of quality E-D papers today. 


® 


THE EATON-DIKEMAN COMPANY 


Filtertown 


MOUNT HOLLY SPRINGS, PENNSYLVANIA 


“First with Filter Paper exclusively."’ 
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Glass-lined Grinnell-Saunders Vaives, with Teflon Diaphragms, on benzene hexachloride lines at Diamond Alkali’s 
Greens Bayou, Texas, plant. Hundreds of other Grinnell Diaphragm Valves are used in other areas of the plant. 


How a manufacturer of benzene hexachloride 
solved a serious valve leakage problem 


Valving at Diamond Alkali’s Greens 
3ayou, Texas, plant had become expen- 
sive. Leakage of a product containing 
30% to 40% benzene and free chlorine 
released fumes and caused rapid corro- 
sion of the metal parts of the valves 
used previously, as well as of adjacent 
equipment. 

This problem was corrected when 
Grinnell-Saunders Diaphragm Valves 
were used. The first replacement of any 
part of the Grinnell Valves did not 
occur for two years, and this was the 
diaphragm only. The former valves had 


to be completely replaced every one to 
two months! Bodies of the Grinnell 
valves lasted four years. In short, when 
Grinnell-Saunders Diaphragm Valves 
were installed, stem leaks ceased; cor- 
rosion was eliminated; and downtime 
to install new valves was practically 
ended. 

For further facts about Grinnell- 
Saunders Valves, see Grinnell’s insert 
in Chemical Engineering Catalog, or 
Sweet’s Plant Engineering File — or 
write directly to Grinnell Company, 
Providence 1, Rhode Island. 


CLOSED 


© Diaphragm lifts 
high for stream- 
line flow in 
either direction 

© Diaphragm 
resses tightly 
‘0 effect posi- 
tive closure 

© No packing 
glands to need 
attention 

© Diaphragm 
easily replaced 
without remov- 
ing valve body 
from the line 

© Wide choice of 
body, lining 
and diaphragm 
materials 


GRINNELL-SAUNDERS DIAPHRAGM VALVES 


GRINNELL COMPANY, PROVIDENCE 1, R. 


PIPE FITTINGS * VALVES * PIPE HANGERS 
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BRANCH WAREHOUSES AND DISTRIBUTORS FROM COAST TO COAST Z Bs 
* PREFABRICATED PIPING * UNIT HEATERS , 


PIPING SPECIALTIES 


eens 
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Dear Readers: 


The above photo (obviously 
posed, but nonetheless true to 
life) serves to introduce to you 
the four most recent additions to 
our editorial staff. 

Poking feigned criticism at 
one of Frank Kozelek’s layouts 
are Nick Chopey, Jim Marshall 
and Fred Price. Nick, Jim and 
Fred are all engineering editors, 
with varied chemical engineering 
education and experience. 

Frank, as you have already 
guessed, is our new Senior Art 
Director (replacing Margaret R. 
Wenk, who left us to return to 
her beloved West). He is a Fine 
Arts graduate of Syracuse Uni- 
versity, served as Lieutenant 
(j.g.) in the Navy and came to 
us from American Aviation Pub- 
lications, Washington, where he 
was assistant art director for 
Airlift magazine. 

Nicholas P. Chopey is a chemi- 
cal engineer from University of 
Virginia by way of the U. S. Air 
Force and Esso Standard Oil’s 
Bayonne refinery, where he 
worked in refinery planning. One 
of Nick’s distinctions is that he 
lived for several years in Mexico 
before going to college. 

Offsetting this south-of-the- 


border influence is James R. 
Marshall, who comes from Union 
Carbide Canada in Montreal. As 
a Canadian citizen, Jim had to 
wait eight weeks for a visa be- 
fore he could come to work for 
us. And Uncle Sam required 
from us a notarized statement 
that we intended to pay Jim 
enough to keep him off the relief 
rolls. Jim went to Queen’s Uni- 
versity, Kingston, Ont. 

Frederick C. Price is helping 
wrest academic control of our 
staff away from Brooklyn Poly in 
favor of Carnegie Tech. Balanc- 
ing our ex-Navy and Air Force 
men, Fred’s service loyalties are 
to the Army. He came to us 
from Consolidation Coal Co., Li- 
brary, Pa., where he was super- 
visor of the organic pilot plant, 
R&D division. 

Many of you will be seeing 
these new editors as they visit 
your offices and plants and min- 
gle with the crowds at society 
meetings. We hope you will feel 
free to introduce yourselves to 
them as informally as we have 
tried to introduce them to all of 
you. 

CECIL H. CHILTON 
Editor-in-Chief 
Chemical Engineering 
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WITH 


“POLYBLOC” 


HEAT EXCHANGERS 


STACKED IMPERVIOUS 
GRAPHITE BLOCKS 


HIGH EFFICIENCY 
ASSURED BY VERY SHORT 
PASSAGES AND MIXING 
CHAMBERS 


LOW MAINTENANCE 
GUARANTEED 


NO FRAGILE TUBES 


NO CEMENTED JOINTS 


Write for free 
engineering manual 


m™ THE CARBONE 
=) CORPORATION 


\ 
BOONTON, NEW JERSEY 
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FOR 3% TO 1%, INCH BRANCH CONNECTIONS 


NEW W-S TeeLet SLASHES 
TEE COSTS 50% OR MORE! 


The new W-S TeeLet replaces conventional Tees of cast or malleable 
iron, welded or forged steel . . . requires fewer stock sizes. Available in 
sizes from % to 1%” IPS, TeeLets are fully machined from forging 
quality solid steel bars and adapt to run-pipe sizes to 36’’. They re- 
quire no additional joint strength calculations for any ASTM A-53 or 
A-106 Grade B run-pipe of Schedule 40 or 80. 

What about cost? A size-by-size comparison with conventional Tees 
shows TeeLets average less than 50 per cent of the cost you now pay. 
A WSS TeeLet, with screwed, socket-weld or butt-weld ends, requires 
no shaping, fitting, beveling or extra alignment. You can connect to 
the run-pipe at any point. Short heights mean easy inspection of the 
attachment weld or back-weld, if desired. 

A W-S TeeLet costs less to buy, less to install than anything you can 
buy or make. For complete information, prices, and names of distribu- 
tors, write: Forge and Fittings Division, H. K. Porter Company, Inc., 
Box 95, Roselle, N. J. 


FORGE AND FITTINGS DIVISION 


H.K.PORTER COMPANY, INC. 


PORTER SERVES INDUSTRY with steel, rubber and friction products, asbestos textiles, high voltage electrical equipment, 
electrical wire and cable, wiring systems, motors, fans, blowers, specialty alloys, paints, refractories, tools, forgings and 
pipe fittings, roll formings and stampings, wire rope and strand. 
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PRO & CON... 


Con: Poor Specs 
Sir: 

I found Wingate Richardson’s 
article on specification headaches 
(Feb. 8, pp. 148-152) both inter- 
esting and enjoyable. 

I have been preparing a story 
on specification troubles for my 
column in Soap & Chemical Spe- 
cialties and wonder if I may have 
your permission to quote one or 
two of his examples and to re- 
print the amusing cartoon on p. 
150. 

WILLIs J. BEACH 
Sugar Beet Products Co. 
Saginaw, Mich. 


Con: Industrial Spying 
Sir: 

Your excellent article on the 
subject of industrial spying 
(Feb. 22, 121-126) casts an il- 
luminating beam into some dark 
corners of the chemical industry. 

While it is gratifying to note 
your conclusion that relatively 
little information is gathered in 
the chemical process industries 
by means of industrial spies, it 
is disquieting to learn of the 
lengths te which some companies 
apparently will go in uncovering 
the trade secrets of others. 

On the one hand, some of the 
intelligence activities mentioned 
in your article seem perfectly 
proper. The adroit use of pub- 
lished data and industrial gossip 
to develop a picture of a com- 
petitor’s operations is certainly 
not unethical. Driving past his 
factory also seems within the 
bounds of fair play, since he is 
always at liberty to erect a fence. 

But hovering in a helicopter or 
planting an employee spy clearly 
goes too far. Between these ex- 
tremes there is, as always, a grey 
area in which the propriety of 
particular “intelligence” conduct 
may be open to different views. 

From the victim’s standpoint, 
however, propriety is probably 
of secondary importance. Since 
most chemical producers will 
more likely be victims of these 
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unethical practices than sponsors 
of them, the major importance 
of your article lies in its implica- 
tions from the defensive point of 
view. 

And because the problem in- 
creases in direct proportion to 
the complexity and value of trade 
secrets in today’s industry, your 
article represents a timely warn- 
ing to all chemical producers to 
guard against inadvertent dis- 
closure of company know-how 
and to sharpen their defenses 
against industrial spying prac- 
tices. 

A. E. ALBRIGHT 
Stauffer Chemical Co. 
New York, N. Y. 
Sir: 

I do not believe that real spy- 
ing activities are as widespread 
as implied by your article. These 
are questions of individual 
morals and principles, and there- 
fore can hardly be generalized or 
related to corporate activities. 

The article gives undue em- 
phasis to this feature as against 
the efforts on the part of all com- 
panies to know and understand 
their competitors’ activities 
from research through manufac- 
ture and marketing. Only rarely 
do industries get information 
other than that generally avail- 
able in the form of public re- 
ports by government and corpo- 
ration staffs, 

Market analysts and economic 
researchers do sometimes deal in 
what might be called “informa- 
tion trading.” My own experi- 
ence has indicated that informa- 
tion obtained in this way is 
usually so lacking in truth and 
reliability as to be worth little 
more than rumor value. 

If you publish these comments, 
please do not use my name. 

NAME WITHHELD 
New York, N. Y. 


Con: Magazine Copying 
Sir: 

I have been in the information 
rat-race for a few years and can 
well appreciate the nature of 
“The Information Problem” dis- 
cussed recently by Laurence W. 
Ross of Georgia Tech (Mar. 21, 
pp. 143-148). 

One matter, however, ought to 
be noted: Copying the tables of 
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Cooking soap 


| 


Potter Drug & Chemical Corp. 
(Malden, Mass.) cuts steam costs 
for soap processing and plant 
heating with Cleaver-Brooks 
high- and low-pressure 
packaged boilers. 


The makers of famous Cuticura 
soap have a dual need for clean, 
economical steam. For processing, 
the company requires adequate 
quantities of steam for agitating, 
heating and drying soap solutions. 
For heating four buildings, they de- 
pend on a reliable source of low- 
pressure steam. 

In modernizing, like so many 
chemical plants, Potter Drug speci- 
fied Cleaver-Brooks boilers. Results 
were remarkable! The high-pressure 
200-hp CB boiler provides ready 
supplies of dry steam for processing 
soap. The low-pressure, 200-hp 
Cleaver-Brooks boiler easily heats 
the four story building and three 
smaller buildings, including the 
manufacturing and office areas. 

Management claims, “We are 
money ahead in eliminating oper- 
ational delays, in fuel savings, and 


quick response for our production 
and heating requirements with these 
Cleaver-Brooks four-pass boilers. 
Our operating efficiency is now 
80%. This is much better than we 
were getting from the two-pass 
boilers. We also like the operating 
convenience and ease of servicing 
the new Cleaver-Brooks boilers.” 
For complete information on 
Cleaver-Brooks packaged boilers 
(15 to 600 hp), contact your rep- 
resentative or write Cleaver-Brooks 
Company, Dept. F, 345 E. Keefe 
Ave., Milwaukee 12, Wisconsin. 


FAST STEAM — Mr. Robert Johansen, plant 
engineer, reports that Cleaver-Brooks four- 
pass design boilers produce steam much 
faster than old two-pass types. 


Cleaver a Brooks 


ORIGINATOR AND LARGEST PRODUCER 
OF PACKAGED BOILERS 
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Quality 


---in any 
metal, 
mesh, 
weave, 
wire size 


If the job is filtering, straining, 
sizing . .. and you want to do it better 
at less cost... 


and, if the operation incurs problems 
of corrosion, high pressure, vibration, 
heat, abrasion... 


Ludlow-Saylor or Star has a screen or 
wire cloth in stock—or can custom 
weave one quickly—to exactly meet 
your special requirements. 


Over a century of experience and 
know-how—plus the finest facilities 
in the industry—are at your service. 
Write for Condensed Screen 

Reference Catalog. 


LUDLOW-SAYLOR WIRE CLOTH COMPANY 
613. S. Newstead Ave. . St. Louis 10, Mo. 
Birm 512 North 18th pe + 
rx avn 6261 W. Grand Ave. Houston 3638 Heat Witton Dr. 
Denver 1530 Carr St. 
STAR WIRE SCREEN & IRON WORKS 
2515 San Fernando Road . Los Angeles 65, Calif. 


FOUNDED 1856 













































































































































































L-S and Star Cloth and 
Screens are woven 
from any steel includ- 
ing high-carbon, oil- 
tempered, stainless 
and other alloys; 
Monel, bronze, copper, 
brass or any metal that 
can be drawn into wire. 





PRO & CON . 


contents of copyrighted maga- 
zines by any of the many quick 
copying methods is subject to 
serious legal hazards. Consult 
any lawyer or the U.S. Code Ti- 
tle 17; your hide will be nailed 
to the barn door the very mo- 
ment a litigious-minded copy- 
right holder finds out about it. 

The safest thing to do is to 
obtain as many additional sub- 
scriptions as needed for circula- 
tion. 

FRANK S. WAGNER 

Celanese Chemical Co. 
Clarkwood, Tex. 
> Copyright protection applies, of 
course, to the entire editorial con- 
tent, including the table of contents. 
—Eb. 


Con: Unenlightened AF 
Sir: 

Your story on “Man-made dia- 
monds for transistors?” (Mar. 7, 
p. 58) disturbs me no little, as it 
gives me the impression that the 
Air Force is wasting funds by 
rushing into expensive research 
without first finding out what 
others have done on the same 
problem. 

The Air Force is a big organi- 
zation, getting an inordinately 
large share of appropriations, 
very proud of its position and not 
much inclined to take advice 
from anyone, It can cover up its 
waste and mistakes by marking 
them “Classified” and hiding 
them in files inaccessible even to 
Congress, but if we persist in 
wasting funds and effort by se- 
crecy and duplication, the Rus- 
sians can get far ahead of us 
merely by analyzing our scien- 
tific papers and using the find- 
ings. 

General Electric, Linde, Bell, 
Westinghouse and others have 
done a tremendous amount of 
work on crystals. The French 
ann Germans were pioneers in 
thi:. work, still continuing their 
research, and their scientific pa- 
pers are readily available. 

From your article I deduce 
that the AF believes that the 
prime effective difference be- 
tween GE and AF methods is in 
the choice of machinery. This 
cannot be the case; it is in the 
temperature difference. Both are 
using about the same pressure, 
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ENCAPSULATED O RINGS 


PUMP COMPONENTS 


VALVE SEATS 


NOW COMMERCIALLY AVA/ILABLE— 


OIL-WELL CABLES 


POWER CABLES 


INSTRUMENT TUBING 


GASKETS 
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BEARINGS 


New melt-processible TEFLON 100 FEP resin... 
for a wide range of corrosion-resistant components 


With the commercial availability of TEFLON 100 FEP-fluoro- 
carbon resin, the family of TEFLON resins now offers an out- 
standing combination of properties for use in a wider range of 
chemical process equipment than ever before, Because TEFLON 
FEP resin can be molded and extruded by techniques com- 
monly used with thermoplastic polymers, this new resin can 


be easily molded into complex shapes, It can be extruded in: 


long continuous lengths of tubing and wire and cable jacket- 
ing. It can be applied as a coating on other materials, Parts 
fabricated from TEFLON FEP resin offer virtually the same 
chemical inertness, toughness, strength and low friction as 
those of the familiar TEFLON TFE resins, And TEFLON FEP 
resin has excellent heat resistance . . . is capable of continuous 
service at temperatures up to 400°F. and higher under certain 
conditions. In a wide variety of difficult service applications, 
components made of TEFLON FEP resin can provide the ut- 
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most reliability, durability, maximum service life, and mini- 
mum maintenance and downtime. 

For engineering data and specific examples of how the family 
of TEFLON resins is making possible improved chemical de- 
signs and processes, write to: E. I. du Pont de Nemours & Co. 
(Inc.), Polychemicals Dept. T-10516, Room 2526, Nemours 
Bidg., Wilmington 98, Delaware. 

In Canada: Du Pont of Canada Limited, P.O. Box 660, Montreal, Que 
TEFLON is Du Pont’s registered trademark for its family of 


fluorocarbon resins, including TFE (tetrafluoroethylene) 
resins and FEP ( fluorinated etliylene propylene) resin. 


TEFLON® 


FLUOROCARBON RESINS 


REG U.s. Par OFF 


BETTER THINGS FOR BETTER LIVING. , . THROUGH CHEMISTRY 
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PRO & CON... 


but AF is using a temperature of 
2,300 F. while GE uses up to 
4,400 F. Thus, GE should get a 
preponderance of octahedra and 
other multiple-faced crystals, 
while AF should normally get 
a preponderance of cubes. 

GE seems to be getting what 
it intends to get—a preponder- 
ance of very hard crystals for 
ital ad abrasive purposes without re- 

: lila gard to their semiconductor 
value. On the other hand, while 
AF may get some crystals suit- 
able as semiconductors, it would 
probably get more at increased 
temperature. Actually, the crys- 
tals produced commercially by 
Multiport GE are not large enough for 
semiconductors. If the AF is 
now seeking larger crystals as 
semiconductors, the prime prob- 
lem would be to adjust the grow- 
ing conditions to get only octa- 
hedra, 

GEORGE S. BRADY 
Bethesda, Md. 


Standard Pattern 
Who’s on First? 
Sir: 

Enclosed is a story from the 
Denver Post for Feb. 28, 1960, 
headed “First in the World.” 
This story should be of interest 
to you with regard to your arti- 
cle on “Who’s kidding whom?” in 
Hypresphere your Feb. 8 issue (p. 55). 

Your article was very timely 
and, to me, somewhat amusing. 
After all, nobody wants to be 
last, do they? 

HuGH O. JACOBSON 
General Precision, Inc. 


SAVE YOUR VALVE DOLLARS |_ 2»?ank cai. 


> The newspaper story described 
Specify From The Only Complete “the world’s first computer system 
‘ . or full control and lightning-fast 
Line Of Lubricated Plug Valves ee of natural gas dis- 
You'll save valve dollars in two important ways by specifying Rockwell- acre rl Steer oem car 
Nordstrom lubricated plug valves: 1. Lubrication stops wear, assures long cece vance hd Ln dla aan ne: <i 
life at lower cost. 2. They’re lubricant sealed for positive shut-off; prevent 
costly loss or contamination. And, Rockwell-Nordstrom is the world’s only 
complete line of lubricated plug valves with sizes, pressures and special 
operating accessories to give you the exact valve to fill your needs. Con: Poor Example 
Get Free Literature or have a Rockwell Field Engineer call by writing: hy 
Rockwell Manufacturing Co., Dept. 105E, Pittsburgh 8, Pa. Canadian Sir: ‘ : : R 
Valve Licensee: Peacock Brothers Limited. You’ve done it again—printed 
the same photo (Apr. 4, p. 202) 


that once before struck horror in 
ROCKWELL-Nordstrom VALVES all safety-conscious people with 


its flagrant display of safety vio- 
another fine product by @ lations. 


ROCKWELL shia pistons mapheed 40 gevet out 


the unsafe practices being com- 
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the answer . to 6 difficult filtration problems 


POROUS 
CERAMIC 
FILTER 
ELEMENT 


Inert, stable + corrosion resistant + heat resistant + re-usable + 
resistant to high differential pressures + uniform pore size + wide 
selection of particle ratings 


1. ACIDS — CFC Porous Ceramic Element installed in a plastic lined 
filter container is a unique combination for all acids filtration other 
than hydrofluoric. 

. FOOD PRODUCTS — CFC Porous Ceramic Element imparts no 
taste, odor or toxicity. 

. NUCLEAR REACTOR SYSTEMS — CFC Porous Ceramic Element, 
with exceptional characteristics of controlled porosity, inertness, 
elimination of media migration, is equipped to handle critical re- 
actor system clean-up, storage and reactor pool filtration, reactor 
exhaust vent filtration. 

. PHARMACEUTICALS — CFC Porous Ceramic Element for clarify- 
ing, polishing, cold sterilization of biologicals, serums, allergenic 
extracts, etc. 

. PLASTIC RESINS — CFC Porous Ceramic Element for effective re- 
sistance to high differential pressures (up to 600 psig) on high vis- 
cosity fluids. 

. SOLVENTS — CFC Porous Ceramic Element removes linters, fibers 
or floaters, prevents discoloration by leaching of organic material 
from other filter media. 

CFC Porous Ceramic Filter Elements are manufactured in 1, 5, 10, 25, 

50, and 100 micron pore sizes to fit all CFC containers; also available 

in Cylinder, Disc, Cup and Sheet form. 

CFC Porous Ceramic Filter Element has been the solution to many diffi- 

cult filtering problems involving heat resistance, mechanical strength, 

resistance to chemical attack, and critical porosity control. It could 
be the answer to one of your filtering problems. For complete infor- 
mation, write to Dep’t CE. 


Filter out high costs . . . with CFC Filters 
COMMERCIAL FILTERS CORPORATION 


MELROSE 76, MASSACHUSETTS 
PLANTS IN MELROSE, MAGSACHUSETTS AND LEBANON, INDIANA 
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How Darling gate valves can help 
MAINTAIN PROCESS SCHEDULES 





HE unique Darling gate valve principle, diagrammed above, 
provides today’s best assurance of prolonged good behavior 
and avoidance of leaks and process interruptions! It’s a natural 
where the most reliable operation is vital month in, month out. 


You'll find this feature in Darling’s economical hard-rubber- 
lined iron body valves for corrosion services up to 150 pounds. 
Same goes for other Darling gate valves in sizes, types and 
metals of various alloys for all kinds of normal and unusual 
services. Write for Catalog No. 57. 


ENGINEERING SERVICE: Darling offers unusual facilities 
for the development and manufacture of special valves for 
out-of-the-ordinary requirements. This special 
service is available to you at all times, with- 
out obligation. 





DARLING VALVE & MANUFACTURING CO. 


Williamsport 3, Pa. 


Manufactured in Canada by 
Sandilands Valve Manufacturing Co., Ltd., Galt 19, Ont. 


VALVES 
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PRO & CON... 


mitted with the apparent ap- 
proval of the supervising engi- 
neer. 

Publication of photos like this 
should be avoided unless the in- 
tent is as an example of what not 
to do. Otherwise, because of the 
suggestive power of a _ photo- 
graph, some unsuspecting person 
might be misled into the subcon- 
scious belief that unsafe prac- 
tices are to be condoned. 

F. C. ZEVNIK 
Newark, Del. 


P» We've instructed our red-faced 
picture editor to destroy all copies 
of this damned photo.—Eb. 


Con: Impotent Unions 
Sir: 

Many articles have been writ- 
ten on unionization of engineers 
and scientists, such as the one in 
your Feb, 22 issue (pp. 145-149). 
But one important question has 
often been ignored: What can 
engineers and scientists gain by 
unionization ? 

The power of a union comes 
from the effects of a strike. Al- 
though a strike of production or 
transport workers can tie up a 
company or an industry within 
days, the effects of a strike of 
engineers and scientists would 
be felt only after a much longer 
time, since their work does not 
usually affect immediate opera- 
tions. 

Labor unions may promise not 
to cross the picket lines of engi- 
neers. More likely, production 
workers may simply look at 
scientists and engineers as “egg- 
heads” and refuse to support 
an engineers’ strike. 

Thus I do not see what engi- 
neers and scientists can gain by 
unionization, since such a union 
will have no real power of its 
own, 

TUNG TSANG 
University of Chicago 
Chicago, III. 





Your comments and opin- 
ions are important. Send 
them to Editor, Chemical En- 
gineering, 330 West 42nd St., 
New York 36, N. Y. They'll be 
welcomed. 
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The photograph below shows RMC Pres- 
sure Gauges undergoing severe vibration 
testing on big Calidyne High Frequency 
Vibration Test System. These gauges undergo 
accelerated tests from 0-2000 CPS—up to 
25 G intensity and up to 350° F. 
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Chemicals 


Activated Carbons Free folder de- 
scribes activated carbons in both 
liquid and vapor phase applications. 


RMC direct-drive Pressure Gauge Details on catalysis, purification, 


etc. 
29 *Pittsburgh Coke & Chemical Co. 


eliminates vibration problems Air Conveyance System 


a - oe to year 
The RMC direct-drive Pressure Gauge is rugged and resilient. It is Peomplete Wiaidieatiee putea m4 


j -dri i ey merely system components. 
the first direct-drive helical bourdon gauge—inlet pressure acts 206 *Hlo- Tronics Inc. 


directly on a helical bourdon to drive the pointer. The helical coil, as 

: ‘ : > : Alkyd Resin Booklet, text in six 
a simple spring, is resilient and fully balanced, and is not affected languages, describes material de- 
ia caal a : signed for use in stoving enamels. 
by shock or vibration. Recommended for application where 


With its direct drive, there are no gears or linkage to gyrate and BOA. slowing ls 5: 


score on vibrati *~<” i i 

n ation—no unbalanced bourdon ‘‘C springs and hair aeons Seek, Giese fan 
springs to whip. Direct-drive action means a stable pointer—no loss Sametly of primary — > sage of 
: eee ; sas nes prepare reductive ami- 
of power, too. Pointer action of the RMC gauge is steady, positive on Se fatty = Re gay te oh 


and alive—no need to tap the gauge to read. Soft hai i literature synopsis for 1959. 
P gauge to oft hair springs and 220B Armour Industrial Chemical Co. 


backlash springs are not used. 
; ’ . ' Information on bromine 
Shown at far right is the pointer-coil unit used one er 100 bremtnated coms unis 
in 3” and 5” concentric models. The pointer in new. available. “Bromine is highly 


these models is attached directly to the end of soaetare. *The Dow Chemical Co 


the pressure element. At the near right is a Buty! offers dneaiietit retietense ‘to 
cutaway view of the compact 114” and eae cals. Tt 
2” eccentric models. The pointer in these we cede ee on avail- 


models is actuated directly by a simple able on request. 
169 *Enjay Co., Inc. 


pivot. Both types offer the same direct- 
ie fied gr eS Chemicals A data sheet sheds new 
drive, helical bourdon advantages. Pres- light on the reactivity of triallyl 
sure ranges from 0-1000 to 0-10,000 psi. cyanurate and _ diallylmelamine. 
Also data on actual composition in 
certain polymer systems. 
Write, wire or phone for general catalog. If yours is a ae Ammaiaee Uyenemia Co. 
special application, tell us your requirements—RMC Chemicals More than thirty in- 


engineers will work with you in solving it. Rochester dustrial chemicals. General catalog 
and information about all the 


Manufacturing Co., 113 Rockwood St., Rochester 10 

r , sae 1.909 ; ‘ chemical products and the tech- 
N. Y. (Telephone: BRowning 1-2020). nical services that are available. 
Cover *Shell Chemical Co. 
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Chromium Series of experiments 
discussed where chromium metal 
was deposited in ultra pure form by 
passing electric current through 
chromium trioxide solution. 
221A Bureau of Mines 


Citric Acid is water soluble, eas 
to handle, & non-toxic. Tech. Bul. 
102 contains information about the 
use of Citric Acid for cleaning 
stainless steel equipment. 
87 *Chas. Pfizer & Co., Inc. 


Cobalt .Report provides analyses 
on available cobalt powders, prop- 
erties of high-purity powder and 
information on its fabrication, plus 
recent developments in the field. 
221B Cobalt Information Center 


Colloidal Attapulgite Data sheet 
discusses use of colloidal atta- 
pulgite, Attagel 30, as a viscosity 
Stabilizing agent. Laboratory and 
production results given. 

221C Minerals & Chemicals Corp. 


Marasperse samples 
and Information File No. E-50 are 
now available. The simple labora- 
tory screening tests are described 
in the literature offered. 

204 *Marathon Div. of American Can 


Dodecenyl Succinic Anhydride 
Bulletin outlines physical 
chemical properties plus suggested 
uses for material that contributes 
unusual properties to epoxy resin. 


Elastomer Fluorel 2141 provides 
excellent resistance to corrosive 
chemicals, fuels, solvents & ozone. 
It may be molded, extruded & 
bonded to most metals. Data. 

32 *Minnesota Mining & Mfg. Co. 


Explosive Forming Bulletin de- 
scribes method of shaping metal 
parts by explosive energy, that can 
be useful to shape certain materials 
difficult to fabricate ordinarily. 
221E Propellex Chemical Div. 


Filter Paper Filtration experts 
will help you find the right paper 
for your particular requirement. 
Sample folder of the papers offered. 
for examination. 

07 *The Eaton-Dikeman Co. 


* From Advertisement, this issue 


Want to build up your 
files and keep them up-to- 
date? You can get any publi- 
cation in this comprehensive 
guide —— free — just for the 
asking. 

It’s easy — simply circle 
item’s number on the Reader 
Service Postcard and mail. 
Replies will come directly 
from companies offering the 
literature. 
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The simplicity of recalibrating an RMC 
bimetal dial thermometer is illustrated 


below. Patented RMC system 


leaves 


hermetic seal undisturbed, prevents damag- 
ing of critical pointer shaft. 


RMC external recalibration device 
saves time and your thermometer 


With the patented RMC dial reset screw you can recalibrate 
your thermometer easily and safely, should it ever be necessary. 
The al!-important hermetic seal cannot be destroyed, and there 
is no chance for damage to the critical pointer shaft. 


What the RMC system 
of recalibration 
means to you 


Sometimes it is necessary to recali- 
brate industrial thermometers due to 
severe shock from rough handling, or 
to calibrate for extreme accuracy at 
any point on the scale for special 
work range. 

Various recalibration systems are 
employed in the different makes of 
ordinary bimetal thermometers. Most 
all of them will achieve the desired 
recalibration, but a number of unde- 
sirable things may also result. In 
some, all semblance of air-tight seal 
is automatically destroyed in removal 
of the dial glass. In others, the criti- 


cal pointer shaft may become bent or 

twisted. And still others use a mech- 

anism incapable of holding the new 

setting for any length of time. None 

of these things can possibly happen with 

RMC’s patented recalibration device. 
A simple dial-reset screw, located 

on the back side of RMC thermom- 

eters, permits recalibration without 

opening the instrument in any way— 

thus leaving its air-tight 

hermetic seal intact. Its 

positive meshed-gear 

mechanism rotates the 

dial itself in a way that 

cannot under any cir- 

cumstances cause dam- 

age to the pointer shaft. 

And the new setting will 

hold indefinitely. 


Write, wire or phone for general catalog. If yours is a 
special application, tell us your requirements—RMC 
engineers will work with you in solving it. Rochester 
Manufacturing Co., 113 Rockwood St., Rochester 10, 
N. Y. (Telephone: BRowning 1-2020). 
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GAULIN 


Jobh-Proven 
TRIPLEX PUMPS 


Provide High Efficiency... Deliver Positive 
Measured Flow in Metering Applications 





In plant after plant, on nic? 


after job, Gaulin Triplex high 
pressure Pumps handle all types 

of liquids and densities of fi fluids 
at lower costs. Their rugged, com- 
pact design assures long life with 
minimum maintenance in meter- 
ing, transfer and spray drying ap- 
plications. 

Compare these features: 

@ Horizontal Design provides 
well area separating product from 
crank case. 

@ Well area can be gasketed to 
provide maximum safety in han- 
dling hazardous materials. 


Send for the GTA Library of 
product information. 


@ Gaulin cylinder nn be disas- 

sembled in minutes, Packing as- 

sembly readily accessible, 

. Seppodties from 50 to 7500 
. pressures from 500 to 

D. F000 psi. 

Write for Bulletin P-55. At the 
same time, ask for GTA . 
Gaulin Technical Assistance . . . 
for experienced advice and fac- 
tual data on the best method to 
move or blend your product. 

Check Chemical Engineering 
Catalog for the representative 
nearest you. 


71 Garden Street, Everett 49, Mass. 


World's lorgest manufacturer of stainless steel 
reciprocating, rotery, pressure exchonge pumps; 
dispersers, homogenizers and colloid mills. 





LITERATURE . . . 


Complete information 
on ~ rfloc 16 and Aerofloc 3171 
as well as other Aerofloc Reagents 
contained in a new booklet, “Cy- 
anamid Flocculants.” 
10-11b *American Cyanamid Co. 


Fluorocarbon Resins Engineering 
data and specific examples of how 
the po wg of Teflon resins are 

ee ee improved chemical 


213 ‘e T du Rot ae’ de Nemours & Co. 


Liquid Fertilizers Report discusses 
problems of uniformity and analy- 
sis in production of material. Pre- 
sents results of study of colloidal 
attapulgite to solve them. 
222A inerals & Chemicals Corp. 


Lubricants one of 500 specialized 
lubricants designed to make it work 
better if it rolls on an axle, turns 
in a bearing, rides on a shaft, etc. 
Answers available. 

4 *Sinclair Refining Company 


Metallic Pigment Binder 
information sheet describes mate- 
rial with an unusual number of 
desirable oh par Soe eB for printing on 
cotton and synthetic fibers. 
222B Morningstar-Paisley, Inc. 


Metallic Sodium Comprehensive 
brochure, “Handling Metallic So- 
dium on a Plant ale” contains 
the latest information on its appli- 
cations, sodium-handling equip. 

119 *U. S. Industrial Chemicals Co. 


Nonionic Emulsifiers Information 

about Emulphor VN-430, Emulphor 

EL-719, Emulphor EL-620, & 

Emulphor ON-870 contained in lit- 
erature. Samples 

159 "General Paniline & Film Corp. 


QO THFA A study in versatility 
for this product can act-like an 
alcohol and an ether. More infor- 
mation available on chemistry, 


hysical properties, etc. 
Bg “The Quaker Oats Company 


Rare Earths Brochure contains 
complete technical information on 
various chemicals, metals and al- 
loys of the rare earth group. In- 
cludes potential use. 

2220 Vitro Corp. of America 


Reducing New techni x 
for Suing lithium aluminum 
dride broaden eppioasen. New 
booklet, es ,Reducti ons of 
Organic Compounds 
97 *Metal aides Incorporated 


e manual describes 
specially = oped class of acety- 
lated starch derivatives in which 
acetate esters are substituted for 
basic starch molecule. 

222D National Starch & Chem. Corp. 


Steroids List of 270 steroids, some 
of which have never previously 
age made available commercially, 

is given in pamphlet. juantities 
from stock range from 1-100 grams. 
222E Dextran Chemical Inc. 


Vacuum Ho spore Extrusions 
report show that dry blend pve 
extrusions made with vacuum hop- 
Pree attachment are remarkably 

from porosity defects. 
Escambia Chemical Corp. 


Yttrium Study indicates that high- 

urity yttrium is ductile enough to 

be worked into structural metal 

with potential uses in atomic reac- 
tors and missiles. 

222G Bureau of Mines 
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Construction Materials 


Carbo Zinc 11 the new 
zine filled inorganic coating for 
galvanic protection of steel be- 
comes water insoluble 20 minutes 
after application. Tech. Data. 
236 *Carboline Co. 


Coatings 40 completely different 
products, each formulated to give 
maximum corrosion protection for 
specific spemeavions, Technical 
a availa. 

*Amercoat Corp. 


Coatings Resistant to most acids, 
alkalis, chemicals, hydraulic fluids, 
machine coolants, jet fuels, oils, 
gasoline, aliphatic and aromatic 
seoente. Facts 


‘*Rust-Oleum Corp. 


Fused Quartz Complete, illustrated 
catalog on Vitreosil pure fused 
quartz industrial ware is now avail- 
able. Many standard shapes & 


sizes. 
L241 *Thermal American Fused Quartz 


Piping Materials UPVC piping ma- 
terials can be erected easily and 
quickly. Does not have to be 
painted. It stops piping corrosion 
& galvanic action. 9. 

31 *Tube Turns Plastics, Inc. 


Plastic Full performance details 
of KEL-F brand Halofiuorocarbon 
Polymers. This sayy resilient plas- 
tic has exceptional Gas tensile & 
compression strengt 
81 ‘*Minnesota Mining & Mfg. Co. 


Rubber & Plastic Tank Linings 
alkalies, acids, bleaches, 
Faultless seams, indestructible 
bond, shock & age-resistant. Bul. 
CE-53. 
192a *American Hard Rubber Co. 


Rupture Disc The CPV unit sizes 
range from 1” to 24” with rupture 
ressure ranging from 4 to 850 lbs. 
SIG at Diy F. New complete catalog 

is offered 
R229. *Fike Metal Products Corp. 


rovide perfect sealing— 
prevent loss of valuable fluids. For 
information on types of seals to 
meet your sealing needs, Catalog 
No. 480 CE. 
191 *Durametallic Corporation 


Stainless Steel Data on 17-4 PH 
Stainless Steel & a copy of book- 
let, “How Stainless Steels Serve the 
Petrochemical Industry,” can be 
obtained on request. 

59 Armco Steel Corp. 


Tantalum Equipment Tantalum is 
immune to most damaging acids, 
corrosive gases or vapors used in 
chem. processing. Unaffected by 
thermal shock. 

*Fansteel Metallurgical Corp. 


Wire Cloth & Screens precisely 
engineered and precision woven to 
achieve the most critical predeter- 
mined results. Condensed Screen 
Reference Catalog offered. 

212 *Ludlow-Saylor Wire Cloth Co. 


Zine Dust used as a reducing 
agent, precipitating agent, purifier, 
catalyst, eat hao a my 3 agent, in 
rust-resistant paints, Dleaches, eic. 
Experimental half-pint sample. 

37. *American Smelting & Refining Co. 
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“U.S.” FABRICS MAKE THE FINEST 
FILTERS 


ORLON NYLON 


DYNEL VEREL POLYPROPYLENE 


“Union Carbide’s Modacrylic Fiber **Eastman’s Modacrylit Fiber tDu Pont’s Acrylic Fiber 
Filter fabrics by U.S. Rubber ave engineered to exacting service 
specifications. They offer maximum chemical and heat resistance, 
high abrasion resistance, and efficient cake retention-and-discharge 
properties. Write, wire or phone your specific requirements to 
Industrial Daxtiles Department at any of the 0 enloan sales offices: 


CSR TR: a DRO SERS RA ee ee ard 
Glendale, Calif. Ghiieas Heights, il Wow York 20, N. Y. 
102 N. Brand Blvd. S P.O. Box 461 * 1230 Ave. of the Americas 
CHapman 5-5961 SKyline 4-3116 Circle 7-5000 


Textile Division 


US United States Rubber 





LITERATURE . 


Electrical & Mechanical 


Combination Starters Bulletin 713 
starter with circuit breaker featur- 
ing conveniently removable spin- 
type cover & base for use in 
hazardous gas & dust locations. 

58 *Allen-Bradley Co. 


8-page brochure de- 
scribes concept and operating char- 
acteristics of 10,500 hp gas turbine. 
Discusses thermal efficiencies, 
maintenance costs and applications. 


for every kind and type of 
INDUSTRIAL PIPING SYSTEM 

224A The Cooper-Bessemer Corp. 
From ONE Dependable Source OoMsribes full ine of high temperature 


recircu. “go with temperature dif- 
ferentials 
224B 


You Can Get Everything 


Tunis tieiii Boiler Works 


Magnetic Drive offer you precise 
regulation, compactness, and de- 
poy et for oa speed 
drives u > 3000 Copy of Bul- 


MUELLER BRASS CO. S2reamiine: fetin 8000 is available.) 
COPPER TUBE AND FITTINGS A complete line for 
all low voltages and 


or 2200-4800 
Streamline Copper Tube and Solder-Type Fittings volt power systems. Bulletins 8200 
make a tight, sanitary system with clean, un- os contain valuable informa- 
obstructed joints that withstand jars and vibra- oe ‘ 
tions. Streamline tube and fittings are lightweight, Quick C Square D Company 
(longer lengths can be conveniently handled, uick Couplers Kamloks are avail- 
eliminating many fittings); resist corrosive acids, Let Po Se bey Fy anf 
clogging, will not rust. Products available in- steel from %” through 6” sizes. 
clude K, L, M and DWV copper tube as well as - Handbook F-10R. 
both cast and wrought solder-type fittings in a C239 *OPW-Jordan 
complete range cf sizes. Rectifiers, Silicon offer low first 


eeeecesecee COOH EH OHHH OHHH EEE HEE OHEEEEEEH EFAS ESET EHEED 


MUELLER BRASS CO. PVC 
RIGID PIPE AND FITTINGS 


PVC for industrial piping withstands shock, 
impact, vibration and twisting; can be used at 
higher pressures than other similar materials. 
PVC resists corrosive action of water, oil, alka- 
line or salt solutions, gases and a wide variety 
of acids. Economical, lightweight, PVC is fabri- 
cated in 20’ lengths; 2" through 3” sizes. 


eeeee CROCE HEHEHE EEE EEEHEHEEEEEH HEHEHE EHEEEEETEEEHESHEEEEEED 


MUELLER BRASS CO. 
VALVES OF ALL TYPES 


Streamline valves are ruggediy designed and 
built to give years of trouble-free service. They 
are made of non-porous, cast red brass and all 
working parts are precisi hined for per- 
fect alignment of seating surfaces. Positive seat- 
ing is further assured by tough composition 
discs. Complete range of sizes and styles in- 
cludes compression stops, gate, globe and swing 
check valves, boiler drains and sill cocks. 





Write today for complete information on Mueller 
Bross Co. products for any industrial piping 
system. 


eeeeeeeeeee 
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MUELLER BRASS CO. 


cost, ease of installation, no costly 
outages, etc. Full information on 
Silicon rectifiers for electrochemical 
pecans 

15 *Westinghouse Electric Corp. 


Speed Reducers 66-page publica- 
tion describes complete line of fan- 
cooled worm gear speed reducers 
available in 25 ty types and over 135 


different sizes. 
224C Link-Belt Co. 


Swivel Joints The DS series with 
interchangeable packing feature 
can handle a wide range of chemi- 
cals in services from to +400 F 
at 300 PSI. Bulletin 1258. 

20-21 *Chiksan Company 


Swivel Joints US type swivel joints 
are designed exclusively for the 
chemical industry. Joint can be 
welded into the line. Catalog now 
available. 
161 *Continental-Emsco Co. 


Variable Spee new “400 
Series” offers lever, screw, vernier 
or remote control. Over 250 frac- 
tional horsepower models & types. 


Catalog. 
TL233 *The Zero-Max Co. 


Handling & Packaging 


Classifier Complete information 
on principle = operation, construc- 
tion detai ities, drawings for 
Pom 1 hoe neat ayout pu s and 

lications given in ca og. 
2 D Mine & Smelter Supply Co. 


Conveyor Forty - two 
ways to transfer materials on con- 
veyor systems are enumerated in 
collection of technical papers that 
illustrate and describe each method. 
226A The Rapids-Standard Co. 
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Textile Technology in Chemical Engineering 


Fiber selection 
and its importance 
in filtration 


At the very inception of filter fabric design, the key decision that must be made 
is the selection of the textile fiber or combination of fibers. Both natural and man- 
made fibers play a major part in filter fabrics. 

Each of the many fibers has its own peculiar attributes to fulfill the different 
filtration requirements. 

The natural fiber, cotton, offers the advantages of bulk, plus the high wet 
strength especially important in filtration. It is a relatively low cost material. 

Filter press cloths made of filament yarns such as nylon have a slick, smooth 
surface for greater ease in cake discharge. Nylon also has excellent caustic resistance 
and outstanding physical properties. 

Acrylic fibers have a high degree of acid resistance, good strenth, and resis- 
tance to other chemicals and destructive organisms such as mildew and bacteria. 

The characteristics of these and many other fibers are strong considerations in 
making the proper choice. All their properties, however, do not necessarily carry 
over automatically into the finished fabric. Fabric performance, regardless of fiber, 
is finally determined by the actual construction of the cloth. 

To get complete information about filter fabrics, make sure you consult a 
specialist. The specialists who distribute Wellington Sears filter fabrics are fully 
equipped to help you select the medium that best answers your problems. Behind 
them, they have our 114 years of experience in providing quality fabrics to industry. 
For distributors’ names, and a handy information booklet, write Dept. L-5. 


Wellington Sears Company 


‘@: FIRST In Fabrics For Industry 


> 
x me 


Wellington Sears Company, 111 West 40th Street, New York 18, N. Y. 
Akron + Atlanta * Boston + Chicago + Dallas * Detroit +: Los Angeles 
Philadelphia * San Francisco 
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Bulletin describes 
equipment; includes series of charts 
to ne Getermine size of tumbler 
needed according to drum size and 
a of loads to be mixed. 

226 U. S. Stoneware Co. 


Pulleys, Ceramic 
410 permanent magnet pulleys & 
Series 710 for deeper conveyor bur- 
dens available in standard widths 
& diameters from 12” to 48”. Bul. 
02 *Stearns Magnetic Products 


Screw Conveyors & Components 
The 76-page Book 2989 contains de- 
tailed sections on components, lay- 
outs, drive arrangement, dimen- 


sional data, etc. 
12 *Link-Belt Co. 


Heating & Cooling 


Air Preheater Information on the 
Ljungstrom continuous enera- 
tive principle, or on the r Pre- 
heater that meets your require- 
ments are available. 

199 *The Air Preheater Corp. 


Coils, Smooth-Fin 


e Cc re s heat transfer per sq. ft. of face 
Ba? de > J. area and lower airway resistance 
—less power per c.f.m. Further de- 
ps tails in Bul. S-55. 
R253 


TIJBE DRYVERS — arte 

; F Did? dedi hed? die te le ciel ck — Condenser Tube Complete or- 
- wes ates => mation about how Wolverine Trufin 
Type S/T can help you do a better 
St Ay 

- alume’ ecla, 
@ Ruggles-Coles Steam Tube Dryers have been supplied fabri- Wolverine Tube 
cated of aluminum, nickel, monel, inconel, stainless steels and Condenser U-bend con- 


other alloys to provide protection against corrosion and contam- denser tubes are prefabricated to 
F P & your specifications, shipped in dis- 


ination. All fabrication is to code requirements. posable types pallets in the exact 
nstalla 


@ The continuous siphon discharge of condensate is independent og A a 


of speed of rotation of the shell. (See pe) it ‘i bie 
vaporators ulletin covers de- 


@ Automatic air vent for each tube eliminates loss of tube heating sign and function of both single 
surface at the feed end of the dryer. (See “B’’) poveea B peeve I > ena’ Palme or gece | 


@ These extra advantages of the Ruggles-Col y . chemical solution concentration. 
i i 8 rs 88 ert! Drye or 226C Chicago Bridge & Iron Co. 
tinuous maximum output without Operating attention and elab- 

Generators, Inert Gas offer pre- 


orate control devices. 

cise fuel control & Automatic 
safety. If you need inert gases for 
blanketing, purging & protective 
Complete specifications upon request. 108 nee eG Me emp Mfg. Co 


Bulletin 16-D-11 

Heat Exchanger Aero Heat Ex- 
changer is a self-contained fluid 
cooling system. It gives most ac- 
Cutaway of Ruggles-Coles curate temperature control. Bul. 
Steam Tube Dryer showing No. 132 for complete information. 
spiral feeder, air vents, TL235 *Niagara Blower Co. 
steam header and conden- 

, : Heat Exchangers 102-page catalog 
sate siphon. binder contains 13 separate bulle- 
tins describing standard Ross shell 
and tube heat exchangers. Useful 
to engineers and purchasing agents. 
226D American-Standard 


Heat Exchangers Polybloc heat 
exchagers offer high efficiency 
which is assured by very short pas- 
sages and mixing chambers. Engi- 
neering Manual. 
209 *The Carbone Corp. 


Heat Exchangers Helpful bulle- 
tins on heat exchanger penn are 


available to you on ul All 

tubes are seal welded at both ends 
2 for additional strength. 

13. *Downington Iron Works, Inc. 


COMPANY, INCORPORATED 








YORK, PENNSYLVANIA ° 240 Arch St. ° Main Office and Works 


New York * Toronto * Chicago * Hibbing * Houston * Salt Lake City * San Francisco * Birmingham ° ccmanniel 
Lakeland * From Advertisement, this issue 
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In Oronite Chemical Company’s Nickel-clad tanks 
at Standard Oil Company of California’s plant, 
Richmond, California, phenol synthesized from 











cumene is kept pure for long periods. Run-down 
tanks used to check the product against specifica- 
tions as it comes off stream are also Nickel-clad. 


Nickel storage tanks can help you 
keep phenol “crystal clear’”’ 


Same goes for process equipment, too. 


It doesn’t take much to significantly 
discolor phenol. Even a trace of the 
salts of certain heavy metals turns 
phenol pink, yellow, or brown... and 
your bookkeeper’s ink, red. 

That’s why Nickel is a preferred ma- 
terial for phenol processing and storage 
equipment, and has been since the 
product was made in jacketed kettles. 
First, the corrosion of Nickel in this 
medium is almost negligible. Second, 
the trace products of Nickel corrosion 
which might occur do far less violence 
to phenol color than the corrosion 
products of other metals. 

Take the Nickel-clad tanks shown 


above, for example. After the passage 
of four years and thousands of pounds 
of cumene-process phenol, corrosion is 
scarcely detectable. 


Quantitative analysis bears out the 
qualitative impression 


After 24 days in one 8000-gallon solid 
Nickel tank, only 0.15 ppm appeared in 
the product. After 28 days in another 
10,000-gallon Nickel-clad tank, the 
ppm figure was only 0.21. Neither of 
these typical trace metal contents is 
sufficient to affect “water whiteness.” 


it may be concluded that Nickel 


processing and storage equipment 
is an essential safeguard of phenoi 
purity...during either production 
or use. 


Fortunately (or should we say fore- 
sightedly?) Nickel, today, is plentiful, 
a marvel of purity protection, and so 
well understood that fabricators and 
welders can do just about anything with 
it. So are its alloys. For help in selecting 
and applying these versatile corrosion- 
resisting materials, call: 


HUNTINGTON ALLOY PRODUCTS DIVISION 


The International Nickel Company, Inc. 
67 Wall Street New York 5, N.Y. 


NICKEL 


CHEMICAL ENGINEERING—May 16, 1960 





LITERATURE... 


Engineered for Unmatched Quality; ,........ 


Pyrex She 
tube, jacketed, cascade & candle- 
t exchangers are made. 


ROCKWELL rie orien ears oe, was fet 
é 254 *Corning Glass Works 


OVENS " | Heavy Duty Coils mplete con- 
. densate rating information for both 


saturated and superheated steam 
= iven in bulletin that ee 


Bench, Cabinet, Truck Se ~ describes complete lin 
“¥ ; 228A ‘ainerican-Svaridard 


and Convey or Ty pes S > Ovens for unmatched oe. 

ad ity. Bench, Cabinet, and 
Conveyor types offer ruck "and 
heating for me 1 ama heat 


Electric + Gas / —~ —_ 
spe, OE ie 4 pecs essing. ae 
$i nS spockwell Co. 


Steam = 
g Panelcoil Technical Data Sheets 

C - ’ ecto seg ev = ne es ag . — 
a : specifications on a. el- 

onvection é : et v2 ; coil and also price lists are now 


° ila 
Heating for a *Dean Products, Inc. 


i ; The Yarway No. 30 
Fast, Uniform - be offers closer condensate control 
° : . opens wide to discharge condensate’ 
w Drying at full capacity, closes immediately 
on steam. 
© Bakin 54 *Yarnall-Waring Co 
g . : 
Curi Bulletin 127 describes the many types of Rockwell Steam sonTaes - Therm o-Dyn amig 
e j ifi H = -50’s never bloc ea ansfe 
uring Ovens available for specific heat processing oper b&b ier fameee conan & 2 
ations. Write for a copy. as fast as they collect. Information 


on Tracer Line Ty 

190 mpany, Inc. 
porizer High-temp, low-pres 
WwW. S. ROCKWELL COMPANY i coos mene to 
Rng a p 
FURNACES - OVENS - BURNERS - VALVES - SPECIAL MACHINERY F at pressures from 
1 to 113 psi. Bur ID-54-5. 

2300 ELIOT STREET ¢ FAIRFIELD, CONN. 51 “Foster Wheeler Corp 





Instruments & Controls 


INSPECTION ~ JS Anates _Onmnpuice P 


ae, \ transistor desktop analog com 
p # 0 2 L c M S 9 ‘“ / a7 puter. Permits rapid evaluation of 
” . different design approaches. Bul 
letin AC934-EA. 
181 *Electronic Associates, Inc 


A comprehensive elabo 
vately illustrated booklet provides 
/, practical information on the use i 
BORESCOPE: mm various industries. Also full data 

a : Uff sive, elaborately sl " Dien Semanghowes 

illustrated booklet ji 
suntinh on the 'eie of Gi PEt and Chlorine Contre” contain 
SO a use 

famous A.C. M.I. Bore- corm ? — Gives cneony & applica 
scope in various industries, ion of pH contro 
for the inspection of inte- mae *"W. A. Taylor & Co 
rior areas or surfaces not Cirenaiieees 


otherwise visible—together describe high 
with full data on the types 
of Borescope available, process 

and on their care and 228 Consolidated Electrodynamics 


maintenance. Have you Control bY 5-4 ification shee 
received your copy? 4, 5, 6 de aise three differen 
for time-proportioning, and cur 


American (ystoscape Makers, jnc rent-proportioning control. 
Te - 228C Minneapolis-Honeywel| 
8 PELHAM PARKWAY PELHAM MANOR, N. Y. 
Controls Temperature Simple anc 


Gentlemen: Please send me without obligation a copy of stable temperature control pack 
your booklet on Borescopes. ages applicable to variety of indus 
trial processes described in 12-page 


bulletin No. 108. 
230A Assemble Products Inc 


This booklet is for you! 
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CUT LEAKAGE 
66% OR MORE! 


At High Pressures and 
High and Low Temperatures. 


Here’s a low cost, lightweight valve that 
cuts leakage to % or 4 of standard leak 
factors for metal seat valves. Assures re- 
duced leakage at pressures as high as 6 000 
psi with drops to 1200 psi, and temper- 
atures from —300°F to +1500°F! Ideal 
for controlling fluids not compatible with 
rubber. Available in 4” to 72” sizes with 
manual or power operator and in any 
castable alloy. 


FISHER-CONTINENTAL 


PISTON RING 
BUTTERFLY s-~°ws 


— 


WRITE TODAY 
FOR BULLETIN 82 


IF IT FLOWS THROUGH PIPE ANYWHERE 

IN THE WORLD... CHANCES ARE IT'S CONTROLLED BY... 

FISHER GOVERNOR COMPANY 

Marshalltown, lowa / Woodstock, Ontario 
Rochester, England 

BUTTERFLY VALVE DIVISION: CONTINENTAL EQUIP. CO., CORAOPOLIS, PA. 


PRATER: 
ROTARY 
AIRLOCK 
FEEDERS 


for 


DUST CONTROL 
and 
PNEUMATIC 
CONVEYING 


Write for 
“How to Select A 
Rotary Airlock 
Feeder” Bulletin P58 


I ' 
CIiSHER: 


wy, 
Con A/20CS 








PRATER PULVERIZER COMPANY 


1517 South 55th Court 
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Chicago 50, Illinois 


gives RUGGEDNESS 
and VERSATILITY to 
new FIKE CPV UNIT 


A holddown ring is the added feature 
that gives the new Fike CPV rupture 
disc unit a distinct advantage over 
conventional units. The close fitting 
holddown ring holds the rupture disc 
snugly to the vacuum support. This 
reduces wrinkling and possible fatigue 
failure in cycling vacuum and pres- 
sure service. It also protects fragile 
discs from being cut by excessive 
tightening. 


The Fike CPV unit is more rugged 
than conventional rupture discs of 
equal rupture pressure. It is more 
easily handled and there is less dan- 
ger of damaging the rupture disc dur- 
ing installation from over torque or 
slight inclusion of foreign matter on 
seating surfaces of flanges. 


Sizes range from 1” to 24” with rup- 
ture pressure ranging from 4 to 850 
Ibs. PSIG at 72° F. Metals available 
depending on size, include aluminum, 
copper, silver, nickel, monel, inconel 
and stainless steel. Any of the above 
materials furnished with plastic disper- 
sion coats or sheet plastic lamination 
for various corrosive conditions. 


Send for the new plet 
on Fike Rupture Discs. 





METAL PRODUCTS CORP. 
Blue Springs, Missouri 
Dept. C.E. 
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now available ate 


a and socketweld ; 


ol 010] @P-aaaehilate| 


BY PARKERIZ 


FILL IN AND 
MAIL TODAY! 


=e 
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A complete line of STAINLESS 
STEEL fittings in all pressure 
ratings from 150# thru 6000#. 


ee a ee ene 


CAMCO FITTINGS, INC. 
North Haven, Connecticut 


Catalog covering compiete line. 
Furnish address of area distributor. 


oa 








Cc 





r bf 


Address 





City State 








LITERATURE... 


ic — the 


ty iples to application 


omputer Control Co., Inc. 


to 
escribed in bulletin that gives 
Einowte of flow measurement. 
0C Republic Flow Meters Co. | 


Fluid Meters Operations, ranges 
and installation segues of 
complete line given in well detailed 
bulletin. Integrators, compensators | 
an primary elements discussed. | 
230) Bailey Meter Co. | 


New line of solid front 
ga es now available. Full facts on | 
an we BS -first gage with solid front f 
lowout disc in Bulletin 761. 
*Robertshaw-Fulton — 


Ashcroft Duragauges are 
ge ed in pressure s from 

13 Bos (or vacuum) mi um tc) 
os hgh Dial sizes: 4-4 through 


30 "Manning, Maxwell & Moore, Inc. 


Level Control Electr-O-Probes are f 
available in three models; 7 
an lg wg relay, B-05 


—— a a and B-06 self-con- 
ining. Bulletins 
BL235 *Instruments, Inc. 


Magnetic Gage for liquid level ob- 
servation for plants with danger- 
ous explosive or inflammable condi- 
tions. Available with electric 
alarms. Engineering Sheet offered. 
R237 *Jerguson Gage & Valve Co. 


Electricontact Meters offer 
absolute batch or process uniform- 
ity. Complete information con- 
tained in Catalog which is now 


offered. 
193 *Buffalo Meter Co. 


uge The direct-drive 

helical bourdon gauge offers pres- 

sure ranges from 0-1000 to 0-10,000 

i. Additional a can be 
= em in the general ca og 

*Rochester Mfg. Inc. 


cording (700J) or indicatin 
704R) control station. Full details 
in Catalog 98335. 

60 *Taylor Instrument Co. 


Reflux Splitter for more accurate 
process control is available in Col- 
umn and In-Line designs, as well 
as other materials of construction. 
Bul. RS-2. 

R241 *Chem Flow Corp. 


Pipe, Fittings, Valves 


Expansion Joints Catalog 56 con- 
— complete & comprehensive 
Sees data for xpansion 
ts from 3” to 50’ diam., pres- 

nee to 3600 psi, temp. to 1600F. 
43 *Zallea Brothers 


Explosion-Proof Fittings 
covers line featuring all aluminum 
construction for safe non-sparking, 
lightweight construction. Includes 
dimensional drawings. 
32A Killark Electric Mfg. Co. 
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The Company 
that cares enough 
to give you 
the best! 


Massco-Grigsby 


PINCH 
VALVES 


RUBBER, NEOPRENE 
for Corrosion and Abrasion 


1” to 14” inside diameter. 


perhaps one 
of our For almost every spraying application, 
there’s a Spraying Systems Data 
DATA Sheet that gives useful information 
on suggested installations and types 
SHEETS of nozzles to use. If you have a 
can suggest problem, write and let us know the 
soluti application involved . . . and we’ll 
a ULLON send the Data Sheet that applies. 


Pressures to 150 psi. 





Temperatures to 200° F. 


SPRAYING SYSTEMS CO. 


Patented “hinged” 
3275 RANDOLPH STREET « BELLWOOD, ILLINOIS eenen Mage 


sleeve. Recesses serve 
as “hinges” during 
compression; reduce 
strain and permit 


tight closing. a 
Cannot leak or stick. 
} No working parts 


in contact with pulp 
or liquid; no 


And... for complete spray nozzle information, 
write for Catalog 24. 


E 


| 





Reduces piping costs Poking sands 
--.- Stops corrosion te 


Unobstructed flow eliminates 


Plants, large and small, are switching reer sag 
igh friction loss. 


to unplasticized polyvinyl chloride | 
(UPVC) piping for corrosive services 
| 


Remote control available. 


Can be equipped for automatic 


to make these important savings in 
regulation. 


first costs and in operating costs: 


UPVC piping materials cost substan. | e 
tially less than metals, alloys or lined | 
material commonly used in the same | 
services, It can be erected easily and | e 


quickly. Widely used socket type joint | 
can be made in about a minute with 
solvent cement and a brush, UPVC 
piping is easy to handle... weighs less, 
It does not have to be painted. It stops 
piping corrosion and galvanic action, 
The ttp* line of injection molded torque arm reducer; hydraulic; 
UPVC fittings, flanges, valves, solvent | air-hydraulic. 
cement and thread lubricant is avail- | 
able nearby from your Tube Turns | 
Plastics’ Distributor. He can supply a// your needs on one order and can | 


Split flanges and patented 
Flex Seal ends assure perfect 
seal. 


| 

| 

Closing mechanisms... 
manual handwheel; handwheel 
with chain and sprocket 
reduction unit; electric worm gear 

| motor reducer; chain operated 


WRITE FOR NEW CATALOG... 


Manufacturing Division 
help you with design and installation data, Write us for the complete line 


catalog, Bulletin 119. TuBsE TuRNs PLAstics, INc., Dept. CE-5, 2929 MINE AND SMELTER SUPPLY CO. 


Magazine Street, Louisville ti, Kentucky, *""ttp" is a'T. M. Reg. U.S. Pat. Off. 3800 RACE STREET + DENVER, COLORADO 
OFFICES AND AGENTS IN PRINCIPAL CITIES 
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LITERATURE... 


Every fitting marked with 
size, analysis, schedule & produc- 
tion code. Line includes eccentric, 
reducers, crosses, reducing tees, etc. 
a data availab’ 

*Horace T. Potts Co. 


Fittings A — line of stain- 

less fittings in essure ratings 
: from 1504 thru 0008, New catalog 
Tanks peta in. the complete line is now 


availab 
230 *Camco Fittings, Inc. 


Towers... 


Industrial Piping System 
Pumps mation on products for an A 
ming’ piping a —— g Cop- 

~~ UW ings, rigid 
fittings, & valves of all t aa 


types. 

Compressor $s 34 Mueller Brass Co. 
pe Saran lined pipe, fittings, 
verras and pos a ra available for 
systems operating from vacuum to 

Exchangers 300 psi, from below zero to 200 F. 

Information. 
107 *Saran Lined Pipe Co. 


Condensers Pipe High impact rubber-plastic, 


most economical for average chemi- 
cals. Screw or solvent welded fit- 
ao tings. Valves % to 2”. Bulletin 80A 
Lines is available on request. 

192b *American d Rubber Co. 


cans Teele iii: IPS. Fully machined trom 
\ , y machined from 

F ittings forging quality — steel bars & 
adapt to run-pipe sizes to 36" 

ioe & names A distributors. 
. K. Porter Co. 


Super panmare tubing ca- 
pable of coy SS ternal pressures 
of 15,000 000 pounds per 


Valves 


square inch is described in data 
memorandum No. 22 


Clean them fast sitions cece 
Tubing Seamless Catalog describes 


manufacturing capabilities from 
broad range of ferrous and non- 
ferrous metals and alloys. Lists 


we 
sizes, and tolerances. 
232C Uniform Tubes, Inc. 


Tubing Stainless Steel 
pg. booklet is packed with tech. 
& data & authoritative information 
on both welded & seamless stainless 
ee @ ee steel tubing. Ref. tables & photos. 
44 *Allegheny Ludlum Steel Corp. 
The Piston Ring Butterfly 
° P . . valve is available in 4” to 72” sizes 
Now you can clean process equipment without dismantling with manual or power operator & 
... without scraping, rodding, sandblasting . . . without lengthy in serene Sy, eee 
off-stream breaks in production. L229 *Fisher Governor Co. 


The new quick way is by in-place chemical circulation, using Fle Bite, merger rg 


Oakite specialized materials and methods. Those touzh de- phurle, and hydrochloric acids 
posits that form in the manufacture of such chemicals as pe ag A tp op anal samme 


acetylene, polyethylene, carbon tetrachloride, glycols, syn- 22 *The Foxboro Co. 
thetic resins—to name just a few—are removed speedily, Valve. ....Hancock 600 # Steel Globe 


Valve in sizes 4%” thru 2”. Type 
safely, at low cost. 5500 Line. Incorporates new con- 


° ‘ . ° ts in valve-ology. Full details on 
Savings that can result are impressive. Talk the subject over request. deplete pe a : 
with your local Oakite Technical Service Representative, or 118 *Manning, Maxwell & Moore, Inc. 
write for technical bulletin to Oakite Products, Inc., 16H 12-page bulletin describes 

in detail line of full capacity, three 
Rector Street, New York 6, N. Y. way valves for air, oil, “water, ras, 
chemical or vacuum service. Bu. 


Technical Service Representatives in Principal Cities of U. $. ond Conada tin includes parm. ¢ Valves Ine. 


Rotovalve waits soe 
Export Division Cable Address: Ookite A K f F poay ee be pl on gene 
: tions. Detailed information is 


available. 
61 * Allis-Chalmers 
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Stepless Variable Speed 


Zero-Max “400 Series”, a redesign of the complete line, gives you step- 
less variable speed control with a finger’s touch. Over 250 fractional 
horsepower models and types (4; hp thru % hp) with or without 
motors, reverse or gearhead — output range from zero to 1200 rpm 
with 1800 rpm input. Zero-Max gives smooth, stable drive and constant 
torque from 2% to 450 inch-pounds. 

Change speeds instantly running or not. Truly stepless 
— zero to maximum. Lever, screw, vernier or remote 
control. Lever control provides fast yet precise control. 
Instant reverse and neutral. 
Send for free catalog on the new Zero-Max “400 Series” 
and name of your nearest representative. 


THE ZERO-MAX: company 


Subsidiary of REVCO, INC, 
1924 — Ave. So. « ee 5, Minn. ¢ FR 4-5520 











prevent product mist carryover for 
in evaporator i | 
e Asphalt © Waxes 


service © Pitch ¢ Heavy Oils 
¢ Tar © Chocolate 
Sulphur @ Phthalic Anhydride 
¢ Varnish © Viscous Materials 
Heat with Steam, Hot Oil, 
Dowtherm, Hot Water 


These jacketed plug valves have been 
used for over 30 years in service where 
reliable operation is demanded and 
extremes of operating conditions must 
be met. Heavier than standard flanges 
provide ample strength for highly 
stressed bolting and rough handling. 

All valves are provided with a thrust 
ball screw adjustment under the plug 
to regulate seating. The screw is also 
used as a jack to free plug during 
disassembly. 


PURIFIE 


Stock on most sizes and types in Semi-Steel 
Write for Complete Catalog 


THE V. D. ANDERSON CO. {96th Street, Cleveland 2, Ohi p Parks-Cramer Co. 


F NTERNA NAL BASI¢ E NOMY CORPORATION 
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LITERATURE... 


HOW THIN can you ching las onbane seaetat 


of ay &. stops damage to 

equipment. Plug valves are perfect 

Pe ard-to-hold fluids. Catal 
“Hamer Valves 


Revised 16-page catalog 
covers manufactures complete line. 
Operating specifications, character- 
istics, sizes, ratings and illustra- 
tions presented in tabular form. 
234 Amer. Chain & Cable 


‘Valve, Ball Full details on the new 

pe 316 Double Seated Stainless 

Steel Ball Valve. There are 4 models 

available (Sizes %” through 2”). 
Inquire now. 

8-9 **Rockwood Sprinkler Co. 


Valves Control Catalog describes 
complete line of electric motor op- 
erators and motorized valves. Sche- 
matics, photographs and drawings 
—e the eq or 

e Valve Mfg. Co. 


Valves, Gate are offered in sizes, 
type & metals for all kinds of nor- 
mal or unusual services. Catalog 
No. 57 is offered plus special Engi- 
neering Service. 

216 *Darling Valve & Mfg. Co. 


Valves, Lubricated Plug Complete 
line with sizes, pressures & special 
operating accessories to fit your 
needs. Literature is now available 


on request. 
214 *Rockwell Mfg. Co. 


Valves, Lubricated Plug are avail- 

able in rectangular, round, diamond 

& V ports; venturi, multiport & 

steam-jacketed aay Sizes %” 
through 30”. Catalog 

*W-K-M Div. of cr Industries 


Valves, Pinch with 1” to 14” inside 
diameter, pressures to 150 psi and 
temperatures to 200 F. Cannot leak 
or stick. Remote control available. 
New Catalog. 

R231 *Mine & Smelter Supply Co. 


for asphalt, pitch, tar, 
sulphur, etc. Heavier than standard 


a « 
9 flanges provide ample strength for 
* highl y stressed bolting & rough 
— ng. Catal % 
*Parks-Cramer Co. 


te 553-4 titled. “Eliminate Wate 
. P jul. - . “Elimina ater 
Whether you want to deliver several drops or the minutest Waste With Controlled Pressure” 
fraction of a drop per piston stroke, a Manzel lubricator proper sizing procedures, si 
*Leslie Co. 


will do the job exactly. Manzel lubricators force oil of any 
viscosity against the high steam, gas and air pressure so 
common in modern compressors, engines and machines. 


They start, stop, speed up or slow 
ey : P, i mi Agitators & Mixers j., Turbine-type 
down in synchronization with your propeller (to 120” in tanks to 50” 
: Wri dia.) slow s , high speed, air 
equipment. rite for our catalog lift, vertical turbine mixers, mixer- 
explaining the whole line. Manzel, allem tig, -~ 


250 Babcock Street, Buffalo 10, Attettten Serebi et emer 
New York. For efficient lubrication a to » ee ee sand 


lined or — en tanks. Sizes to 
56” 56”. Bul. A-8505. 
198b *Denver Equipment Co. 


ask the man from Ball & Rod Mills......offer operation 


& convertibility. Wet or dry 


Process Equipment 


ing systems. Sizes to 10 x All 
wee construction. Bulletin B2- 


198¢ *Denver Equip. Co. 


bye 
SPECIALISTS IN LUBRICATORS AND METERING PUMPS SINCE 1898  eieen! iaibvertinniaenh:: thie tables 
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THIS SELF-CORTAINES Take Guesswork Out of 
FLUID COOLING SYSTEM Lab Crushing & Grinding 


oo gives most accurate . —— ty Provides 
. asy Access for Cleanouts — 
temperature control | ra cag x bbe Mwy ers 8 
ears ; f i } In seconds, because of “Open-Door” 
ooling industrial machines or os sas : 
Pn is Giicurceios approaching the 4 wiamae bee ue coves’ Soc ueatiok 
ambient wet-bulb, the NIAGARA Aero HEAT cleanouts. 100% sample return is easy 
EXCHANGER is independent of any more to secure. 
than a nominal water supply or disposal. The - tele i Sturtevant laboratory machines are 
coolant system is a closed one, free from dirt ruggedly constructed — design, based 
and maintenance troubles. ’ on production models, gives top lab or 
Heat is removed from your pro- the little water evaporated on the | pilot performance. 
cess at the rate of input, giving you cooling coils in the air stream, or | _ Send for Bulletin No.067, which gives 
precisely the temperature you re- discharged to prevent hardness full description of all Swurtevant labora- 
quire and assuring the quality of build-up, is consumed. tory machines. 
your product. Heat may be added Niagara sectional construction 
to prevent freezing in winter or for saves you much installation and 
better control ina warm-up period. upkeep expense, gives full access to 
Liquids or gases are cooled with ll interior parts and piping. Your 
equal effectiveness. equipment always gives you full 
Heat is rejected outdoors. Only capacity and “new plant” efficiency. 


Write for Niagara Bulletin No. 132 for complete information te Greeting Relies Special lab design. Two models: 

tph. Both models adjust down to 20 mesh. Tires of 

N i AGA R A B LOW E R COM PA N Y high carbon forgings. Automatic feeder, adjustable 
controls. 

Dept. CE-5, 405 Lexington Ave., New York 17,N.Y. : 

District Engineers in Principal Cities of U. S. and Canada 





De. you need Covel control? 


ali T - “ lab Jaw Crusher: Crushes hardest rocks at % to 
eee then you need ¥ in. settings. Roll jaw action — no clogging. Feed 


ning 2 x 6 in. Capacity to 1900 Ibs. per hr. at 
in. setting. Instant adjustment. Manganese jaws, 
Teversible shield. 





A CAPACITAN. €- 
ACTUATED SUPER-SENSITIVE 
ELECTRONIC RELAY 


- Will emeote high or low liquid or 
solid level 

. Will control liquid-liquid or foam- 
nee interface in closed vessel 


detect foam 

. Contains hermetically sealed DPDT 
relay to energize alarm lights, horns, lab Swi ledge Mill: x 6 in. ming takes 
solenoid valves, motor starters, etc. B-06 — self-contained, general pur- soft, medium, tough or f Bim feed. Capac % tol 


1 
2 
3. May be adjusted to ignore foam or 
4 


5. Teflon covered probe pose, tank-side mounting tph. Fines regulate from 1 in. to 20 hoice 


ELECTR-O-PROBES are available in ELECTR-O-PROBES are used NOW for Froth Sere. Cor Ws 
three models — detection of heavy fluids, acids and 
B-04 — super-sensitive relay for foam, fluid interface in chemical plants; 
interface, etc. alarm for refrigerant control in freez- 
B-05 — general purpose relay for liq- ing plants; mixed feed control; water- 
uid or solid level detection oil interface in refineries; detection of 
anere and foam in puip and paper 

mills. 


WRITE FOR BULLETINS 


Sample Grinder: Disc inders for dry, one 
soft or medium materials. Three sizes — 6 in. 


in., and 14 in, take feed as coarse as %4 in, Pro. 
| N s T R U M E N T S . I N C. Fos Ag ane hme = “ae Tos ee aoene 
In-operation adjustment. 
STURTEVANT 


MILL COMPANY 
100 Clayton $t., Boston 22, Mass. 
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“GALVANIZE’ 
STEEL ON 
THE JOB. 





\ a y) 
witt GARBO ZINC 11* 


Carboline’s new zinc filled 
inorganic protective coating 


@ Water-insoluble 20 minutes after application. 
@ All-weather application: —20°F. to 150°F., up to 100% humidity. 





@ All-weather service: —80° F. to 750° F. 


@ Excellent resistance to water, brine, high humidity and organic 


solvents. 


® Cures from inside out... requires no curing solution. 
®@ Resists undercutting and subfilm corrosion. 


Carbo Zinc 11 can be used withouj, topcoat or as primer with 
vinyl, Hypalon or inorganic renewable topcoat for color. Apply 
with brush or spray. In non-immersion service, it can be applied 
Over a commercial blast surface. It’s economical, too... low 
material, application and maintenance costs. 


Write today for complete information, technical data, uses and samples of 


this outstanding, easily applied coating . 


“Patent applied for 


32-D Hanley Industrial Ct, St. Lovis 17, Mo. 


236 


. Carbo Zine 11. 


Sales engineers in principal cities, 
Consult your telephone directory. 





LITERATURE... 


“Nozzle- 
Matic” continuous discharge cen- 
trifuges offer high capacities for 
your recovery problems. Further 
information on request. 
6-7a *The De Laval Separator Co. 


Centrifuges, Hermetic Corrosion- 
resistant and easy to clean. Meet 
all requirements of industrial serv- 
ice. Provides clean product and no 
loss of alcohol phase. 
6-7b *De Laval Separator Co. 


Cyclones Complete new Uni-Circle 
Manifold av le in stainless steel, 
can be vapor-proof. Cyclones from 

6” diameters. Brochure 1157 


*Heyl & Patterson, Inc. 


are available in 

, dual-column and 
multi-column types in flow rates 
from 10 Bost orang no —— cata- 


ms epenfiela ‘M ela ‘Mie ¢ Co., Inc. 


Dryers, Steam Tube fabricated of 
aluminum, nickel, monel, inconel, 
stainless steels & other alloys to 

rotect against corrosion & con- 
famina ination. Bulletin 16-D-11. 
*Hardinge Company, Inc. 


Metin 279C_ de- 


loadings ‘of materials of varying 


nature. 
187 *American Air Filter 


Dust Filter The new “RJ” is now 
available in 5 sizes for handling 
from 300 to 6,400 CFM of air (for 
larger gg mee Bul. O=3 co 


i are Dey em 


Dust Filters The Dynacione 0; 
ates continuously and kee itself 
clean automatically. Complete de- 
tains in the 36-page Catalog 104 
which is offered. 

252 *The W. W. Sly Mfg. Co. 


Dynamic Washers UW-4 
washers are idea! for a loading 
conditions. They are self aay ones 
and fire and explosion proof. Com- 

lete information in Bul. W-7456. 
197 “The Ducon Co., Inc. 


Filter, Glass-Bag now available 
for fighting air pollution & hot 
dust, in the metallurgical, chemical 
and cement industries. Full details 


on request. 
203 *Dracco Div. of Fuller Co. 


Filtration New porous’ ceramic 
filter element has been the solution 
to many difficult filtering problems 
involving heat resistance, mechani- 
= strength, etc. Information. 
215 *Commercial Filters Corp. 


Filtration Complete information 
about filter fabrics is now available. 
Distributors’ name and a handy in- 
formation booklet on request. In- 


Ps now. 
5 *Wellington Sears Co. 


customed designed to meet 
your specific need. Detailed infor- 
mation on Rotary Drum Filters as 
well as other types is available on 


request. 
251 *Goslin-Birmingham Mfg. Co., Inc. 


Filters Stainless Steel Bulletin on 
multiple-surface, porous filters in- | 
cludes information on engineering 
data, method of ——— flow 


—_ working and weldin 
Micro Metallic Div. 


* From Advertisement, this issue 
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— DO YOU HAVE — | the New Jerguson 
wwoe co sens? | Wises, EWE Tae 


GAGE 


Holders 








Welded aluminum tanks, pressure 
vessels and processing equipment for 
the chemical and processing industries. 

Conventional or special design tanks, 
Our latest Tech- shop built or field erected, with flat, 


at = 4 flanged and dished or hemispherical 
ne ane —_ SS — heads; built to your specifications, and 
ring specifi- : , 
cations on Dean also to ASME Code Requirements. 
Panelcoil — the s + 8 
highly efficient heating or cooling surface that Send us your inquiries for elevated 
takes the place of old-fashioned pipe coils and j i j 
conventional jocketing. High heat transfer tanks, chemical and proseremg oqup- 
~ ee Straight or curved ment for aluminum, stainless and 
to fit any surface. 
“ carbon steel, Monel and other alloys. 
latest Data Sheet 15-60 Ser- . ai si 
jes and prices sent on request. Write for Tank Talks. 


Dean Panelcoil formed by * 
welding two erties of metal Established 1854 


together, with one or both oad fi desi 
sheets embossed, to form colt WA ACTURIN GN = poset ios 
? 





An important advance- 
ment in liquid level ob- 
servation for plants with 
dangerous explosive or 
inflammable conditions. 





NPAT RRR, 


leakproof integral flow chan- 


7 any for steam, refrigerant, ~~ ir escaping 
DEAN PRODUCTS, INC. C Measuring mechanism 
in stainless steel 


1039 Dean St., Brooklyn 38, N. Y. 


STerling 9-5400 YEwnan GEOR\® chamber. 


Backed by 25 Years of Panel Coil Manufacturing 
Scale mounted outside 
chamber; 
magnetically 
actuated 
through chamber wall, 


H&P 3 wer ae 


accurate level 


shown in red 
contrasted with 
silver above. 


Job designed, 
correlating pressure, 
temperature, and 
specific gravity. 











Interesting applications 


Available with 
electric alarms, 


; Can also be used 
Complete New Uni-Circle Manifold for interface 
indication. 

available in stainless steel, can be 
vapor-proof 
7 Write now for engineering sheet 
H & P Cyclones ° H&P Cyclones exce issificat on Jerguson Magnetic Gages. 
are available from 
1%”"—36” diameters. 
Request brochure 1157. 

* H&P Cyclone 


Specify the best — the H & P Cyclone. Goges ond Valves for the 
Observation of Liquids and Levels 


P JERGUSON GAGE & VALVE COMPANY 
HEYL 4 PATTERSON, imc. 100 Adams Street, Burlington, Mass. 
a: RT PITT BLVD PITTSB 27 " Offices in Major Cities 
In Canada: Peacock Bros. Ltd. 


JRGH 
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— 
Distill with CVC HIGH VACUUM 
for Yo cent per pound! 


Process the widest range of organic and silicone compounds 
(from 250 to 4000 molecular weight) at today’s lowest cost. 
That’s because CVC high vacuum distillation requires lower 
evaporation temperatures—greatly reducing thermal hazards 
and heat input costs. This means: 


Stability of odor, taste and color—you upgrade your distil- 
lates. 

Separation of polymers—not possible by any other method, 
Consistency of product—because you can easily draw off 
excess reactants and catalysts. 


Higher yields—there’s less product loss from decomposition 
or molecular rearrangement of heat sensitive compounds. 


CVC Stills run virtually unattended to save you man-hours. 
Choose from 4 models to attain throughputs of from 2 to 4000 
pounds per hour. 

WRITE for High Vacuum Still Bulletin 3-1 and for information 
on test runs of your samples. 


Consolidated Vacuum Corporation 


ahCUg, 
ROCHESTER 3, NEW YORK 
A SUBSIDIARY OF CONSOLIDATED ELECTRODYNAMICS /BELL & HOWELL 
(FORMERLY ROCHESTER DIVISION) 








3 steps 
and 

you 
make 
accurate 
tests 


pH, 

chlorine, 
phosphate 

with 

TAYLOR 
COMPARATORS 


GUARANTEED 
NON-FADING 
COLOR STANDARDS 


WRITE FOR FREE HANDBOOK 

s 101 pages of technical data 
CNN and useful information. Gives 
SD \ theory and application of pH 
control, Describes Taylor line. 


W. A. TAYLOR “3° 
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LITERATURE ... 


Floats, Industrial A complete line 
in a wide range of sizes. Bulletin 
on styles, sizes, shapes, spud con- 
nections and recommendations is 


offered. 
BL239 *Chicago Float Works 


Fluid Agitation Equipment 
unique performance warranty is de- 
scribed in Bulletin + 200. Complete 
Satisfaction for the process equip- 


ment buyers. 
R197 *Chemineer, Inc. 


The Super-D-Hydrator 
offers capacities from a few hun- 
dred lbs./hr. to 25 tons/hr., depend- 
ing on characteristics of slurry. 


Bulletin 1286. 
AT *The Sharples Corp. 


Jaw Crushers 
anti-friction i bearings 
bumper bearings. Manganese steel 
ad and check plates. Bulletin C12- 


198d *Denver Equipment Co. 


New model RL Hi-Shear 

Head offers finer, faster blendings, 

dispersing & homogenizing. All 

rts stainless steel. Controllable 
iow pattern. Information. 

200 *Gabb Special Products Co. 


for agitating, mixing, re- 

, suspending solids, blending 
miscible liquids, circulating, heat 
transfer and continuous treating. 


Bulletin 581. 
83 *Nettco Corp. 


Mixing Ko-Kneaders mix a wide 
variety of products such as plas- 
tics, carbon electrodes, food special- 
ties, floor tile, solid rock Link 3 ae 
fuel & many others. Manual K-57. 
41 *Baker Perkins Inc. 


Mullers intensive kneading, 
smearing, spatulate action serves to 
actually coat one material with an- 
other. Handbook on Mulling avail- 


able. 
117 *National Engineering Company 


Process Equipment “Sub-A” Flo- 
tation is available in sizes from 16” 
x 16” to 72” x 72”. “Cell-to-Cell”, 
“Free-Flow”, and Type “M”. Bul- 
letin F10-B86. 
198f *Denver Equipment Co. 

Process Equipment Cleaning Th 
new quick in-place chemical cir- 
culation using specialized materials 
& methods is discussed in the tech- 
nical bulletin that is offered. 
232 *Oakite Products, Inc. 


Processing Vessels Welded alumi- 
num tanks, pressure vessels and 
processing equipment for the 
chemical and processing industries. 
“Tank Talks” available. 

23 *R. D. Cole Mfg. Co. 


Specification Manual 803 
contains data on 13 types of puri- 
fiers, separators, rdst extractors, 
scrubbers. Available now on re- 


quest. 
BL233 *The V. D. Anderson Co. 


Reagent Feeders Both wet and dry 
feeders are available. Many stand- 
ard unite in stock. Complete infor- 
mation contained in Bulletin F6- 
198e *Denver Equip. Co. 


* From Advertisement, this issue 





CORROSION RESISTANCE—Chicago’s high 
grade stainless and monel floats with special 
non-corized weld process are ideal for many 
highly corrosive applications. 

EXTREME STRENGTH —You can get stand- 
ard Chicago Floats for pressures up to 1000 
psi and temperatures to 800°F. 
BUOYANCY—wWeight to strength ratio is 
very low, giving high buoyancy and more pos- 
itive float action along with extreme strength. 
DEPENDABILITY— Long trouble-free service 
is yours with Chicago Floats. Eliminate high 
temperature failures, collapsing, high cost of 
replacement and many other float troubles. 


DELIVERY—You get Chicago Floats when you 
need them. One week delivery on most orders, 


COMPLETE LINE— Wide range of sizes, 
shapes, spud connections, in copper, brass, 
monel, stainless, aluminum, steel and nickel. 


5] 


HA AA 


Send for complete bulletin 
on styles, sizes, shapes, 
spud connections and 
recommendations. 
oo oe eee aera ae 
CHICAGO FLOAT WORKS 
2344 South Western Ave. + Chicago 8, Illinois 


SAVE TIME 


WITH KAMLOK QUICK COUPLERS 


—— 
CUT YOUR MAINTENANCE COSTS 


Save production time by replacing 
hose and pipe connections with 
Kamlok Quick Couplers. Used wher- 
ever hose and pipe connections are 
periodically uncoupled, Fast . . . 
Safe . . . Sure. No tools needed. 
Just fit together and pull the 

cam arms down. Lock securely 

in place. Leakproof gasket 

cannot fall out, All Kamloks 

100% master gauged for 

complete interchange- 

ability. 


KAMLOKS are available from stock 
in bronze, aluminum, stainless 
steel, monel and semi-steel from 
¥" through 6” sizes. 39 different 
styles to choose from. Specials to 
’ fit your needs. Get full details. 


Send for Handbook F-10R J 

KAM.2 at 

6013 WIEHE ROAD 

ERODES CiNCINNATI 13, OHIO 
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CORRODED 
UNITS 


MEAN. 
CORRODED 
DOLLARS! 


> ¢ Lene 


Glaco ends both! 


a 
rrosion prevention is a per- 
highly 

As a 


ahold ahi 


and apply the 
system to solv 


r problen 


nique 
ei felae) 
Totealiaed| 
organic anc 
ven up to 
f 400. F. Wher 
Glaco is near wit 
ast facilities to | 
cial coating requ 


The Comple 
Custom 


Engine ered 


Le Ey. od o) 


INDUSTRIAL COATINGS DIVISION 


VA 


Coating Ser 


Db. 1 ae 
? 


Industrial Coatings Division 

The National Glaco Chemical Corp. 

1949 N. Cicero Avenue 

Chicago 39, Illinois 

CD Please send me a copy of your 12-poge, full 
color brochure on custom-engineered coating 
service, without obligation. .... .... .. .... 

(FD Heve a sales engineer call on me. 


New Avoilable! " 
I 

I 

! 

! 

Name. I 
I 

! 

I 

! 

’ 

4 








Title. 





Company 





Address. 
City. Zone State. 
CE-5166 
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DECREAS| 
WHEN THE BEST MIXER 1s 


USED FOR R EACH APPLICATION 


There is only one Mixer that is the most efficient 
for each different mixing requirement —let us 
recommend the best Mixer for your use based on 
our wide variety of types and almost a century 
of experience. uns 





© 1 Pint — 5000 galion sizes. 
© Standard designs, or with any modi- 
fications required. 


(4 © Also Three } Roller Mills, Dry Grinding 
Mill a and other types of Mixing, 
Grinding and Dispersing Equipment. 


CHAS. ROSS & SON CO., INC. 


Leading mfgrs. of wet or dry grinding Mills, 
Kneaders and Mixers of all types — since 1869. 


150 CLASSON AVE., BROOKLYN 5, N. Y. 


240 





LITERATURE... 


Reversible Impactor features re- 
versible rotation, wide open acces- 
sibility and interchangeable impact 
blocks. Sizes & models for your 
exact needs. Catalog 
49 Williams Batent Crusher 


Rotary Airlock Feeders 
control and pneumatic conveying. 
Bulletin P58, “How to Select A 
Rotary Airlock Feeder” is 


available. 
BL229 *Prater Pulverizer Co. 


ae Continuous mechanical 
automatic t; for , Solution 
or slurry sampling. Complete samp- 
ling plants & sam io processing 
equipment. Bul. S1- 
198} *Denver Equipment Co. 


for efficient wet or dry 
screening. “True-Circle eccentric 
action. Sizes to 6 x 14 in stock. 
Trommel Screens in sizes from 30” 

x 60” x 120”. Bul. S3-B15. 
*Denver Equipment Co. 


New high sestey dust 
and fume scrubber descri in bul- 
letin that includes information on 
over all dimensions and pressure 
drop vs. water rate curves. 

The Ducon Co. Inc. 


ber The completely adjust- 
able flooded disc scrubber removes 
sub-micron fumes. Further infor- 
pan is contained in Bulletin No. 


*Research-Cottrell, Inc. 


The Turbulaire-Doyle 
ve you jet- — “~ 
th no get es 
fer high collection effic encies. : 
= sami bulletin. 
*Western Prescription Corp. 


Spiral Rake Thickeners move set- 
tled materials to center in one revo- 
lution. Acid procf construction 
es Further information in 


*Denver Equipment Co. 


Spray Nozzles Complete informa- 
tion on spray nozzle types, capaci- 
ties, and performance characteris- 
tics are available in reference 
Catalog 24. Also Data Sheets. 

TL231 *Spraying Systems Co. 


Stills, High Vacuum available in 
4 sizes from 2 to 4000 pounds = 
hour. Specifications & applicatio: 
data contained in Bu etin 3- 1 
which is offered. 

L238 *Consolidated Electrodynamics 


Strainers Handbook of simplified 
selection and sizing of industrial 
and marine strainers contains com- 

pilation of reference data for layout 
bf ae flow systems. 
239B ate Engineering Inc. 


Pumps, Fans, Compressors 


Design guide presents 
story of welded diaphra; bellows 
from their basic ne by a 
tion. Illustrates expansion, flexible 
and pressure types. 
239C Breeze Corp. Inc. 


Centrifugal Compressors operates 
in a joa essure range from 85 to 125 
psia, the new compressor in a single 
case, four-stage design. Complete 
information available. 
188 *Clark Bros Co. 


* From Advertisement, this issue 
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7 qa e ; ASE... 
WHEN THE BEST MIXER IS 
USED FOR EACH APPLICATION 


There is only one Mixer that is the most efficient 
for each different mixing requirement — let us 
recommend the best Mixer for your use based on 
our wide variety of types and almost a century 
of experience. 
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Leading mfgrs. of or dry grinding Mills, | 
Kneaders and Mixers of all types — since 1869. 


150 CLASSON AVE., BROOKLYN 5, N. 
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VITREOSIL 


PURE FUSED QUARTZ 
INDUSTRIAL WARE 


EASILY MEETS CRITICAL 
PRODUCTION REQUIREMENTS 


@ Absolute Chemical Purity 

e Extreme Heat Resistance 

e Thermal Shock Resistance 

e Chemical inertness 

@ Outstanding Electrical Properties 

e Full Range Radiant Energy Transmission 


Many standard shapes and sizes . . . and 

we fabricate for special needs. See our ad 

in Chemical Engineering Catalog. 

Write for complete, illustrated catalog. 
THERMAL AMERICAN 


FUSED QUARTZ CO INC 
8-72 Salem St., Dove N 
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LITERATURE... 


new rotary seal 

arrangement eliminates all but one 
metal part and provides simple ad- 
— for stationary seal pack- 
and seal setting. Catalog S-7253 

1 *National Carbon Company 


FM Rotary Compres- 
sors are available as single-stage 
units ranging in capacities from 
800 to 20,000 cfm, for compression 
ratios from 1.6:1 to 5.0:1. 

33-35 *Fairbanks, Morse & Co. 


Dynamic Compres- 
sors are available in both centrifu- 
gal & axial designs, with a capacity 
range from 15 to 15000 HP. Com- 
plete details in Bul. 1491-11. 

103 *Joy Mfg. Co. 


Compressors Complete separation 
of cylinder and crankcase protects 
cle ge Quiet, long lasting cush- 

oned disc-type alloy steel valves. 

Bul. VE-100 and VE-102 

178 

Compressors, Vertical are avail- 
able in a range from 15 to 75 hp. 
New heavy duty WG9H’s have been 
extended to 150 hp. Full informa- 
tion on new type in Bul. 1013-11. 
105 *Joy Mfg. Co. 


“Packaged” fans .. . ready- 
to-run units for supply and exhaust 
jobs ranging to 25,000 CFM. A 36- 

age catalog contains complete in- 
ormation. Catalog 517. 
57 *Clarage Fan Co. 


*Corken’s Incorporated 


sha. Metering A copy of new 
atalog 59 is offered. Contains 28 
up-to-the-minutes pages of meter- 
ing pump data and methods. Cov- 
ers the complete line. 
V7 *Lapp Insulator Co., Inc. 


range from 25 to 2500 hp., 
pressures to 50,000 psi. Complete 
data on all types of pumps for the 
process industries is available on 


request. 
26 *Aldrich Pump Co. 


Pumps 4-page bulletin illustrates 
and describes centrifugal and tur- 
bine type pumps, single and mul- 
tiple stage, flexible and close cou- 
pled, horizontal and vertical. 
240A Aurora Pump Div. 


Pumps (Rubber Lined) 
umps offer high efficiency, low 
orsepower. Sizes to 5000 g.p.m. 
Additional information in Bul. 


198i | | *Denver Equipment Co. 


Pumps The Series 200 Pump’s de- 
sign and materials mean resistance 
to wear and corrosion, less mainte- 
nance, and dependable operation. 
More information available. 

182 *Wallace & Tiernan Incorporated 


Triplex pumps handle 
“~ volume of all types & densities 
of fluids. Horizontal design provides 
well area separating product from 
crank case. Bul. P-55. 
222 *Manton-Gaulin 


Pumps Durcopumps are available 
with heads to 345 ft. & capacities 
to 3500 g.p.m. Built specifically for 

umping sulfuric acid solutions. 
ul. P-4-100. 
171 *The Duriron Co., Inc. 


Pumps Pumping parts are avail- 
able in a variety of metal alloys, as 
well as plastic, to cover a wide 
range of corrosive applications. 
Complete details. 

255 *A. R. Wilfley & Sons, Inc. 
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cecilia 


Complete corrosion 
resistance 


Full visibility for ultimate 
product control 


Teflon gate is only 
moving part 


Solenoid and timer for 
accurate performance 


Construction of *Pyrex and Tefion 
makes this Reflux Splitter com- 
pletely corrosion resistant to all 
liquids except Hydrofluoric Acid 
and hot concentrated caustics. 
Eliminates valves, product line 
and reflux line rotometers for 
greater economy. Available in 
Column and In-Line designs, as 
well as other materials of con- 
struction. Ask for Bulletin RS-2. 


*T.M., Corning Glass Works 


CALL CHEM FLOW 
FOR TEFLON GASKETS 


Complete line of standard and 
* special gaskets to solve any 
> sealing problem. Solid Teflon 
: and envelope type gaskets in all 
' sizes. Regular and odd shapes 
in all materials. 
e 


193 Paterson Avenue 
Little Falis, N. J. 


hem Mf low CHEM FLOW CORP. 





PENBERTHY “Pump in a Pipe” 


Saves Space and Money 


In this heat exchanger, 

a compact Penberthy steam 
operated jet pump is an 
effective means to heat and 
circulate water. It eliminates 
the need for a motor operated 
circulating pump, costs less 
to install and operate. 


Penberthy ejectors are steam, 
air and liquid operated 

to transfer, heat, circulate, 
aerate, agitate, mix or 
pump liquids and to bleed. 
and exhaust air or vapor and 
to produce vacuum. 


Available in bronze, iron, stainless 
steel, plastic and other materials, 
Standard and custom made. 


For a list of practical ap- 
plications and detailed 
technical data, ask 
for Catalog 512R. 


PENBERTHY MANUFACTURING COMPANY 
Division of Buffalo-Eclipse Corporation 


ILLINOIS © EJECTORS 


@ INJECTORS 
@ CYCLING JET 
PUMPS 


LITERATURE ,. . 


Pumps, Chemical Liquid 

specially designed pumps stand up 
under the severest service, handle 
most types of corrosive or abrasive 
liquids. Bulletin 976. 

23d *Buffalo Forge Co. 


Pum Clear Water Double Suc- 
tion Pumps with 10 to 14,000 gpm 
capacities are outlined in Bul. 955. 
Rugged construction presiéee long 
life, minimum maintenan: 
23a Buffalo Forge Co. 


Pumps, Close-Coupled Installation 
is simplified, no need for shaft 
alignment. Vertical or horizontal 
installation. je, Bul 018 adjustable 
to desired angle. B 
23f uffalo Dies Co. 


ump is operating. 
= ~ aad oe — 
gp.m Bu Hetin 

ered. 
*Denver Equipment Co. 


Head Transfer 
or handling RT ocean 
uids. Boag suction, solid shell de- 
sign is hly efficient. Full details 


*Buffalo Forge Co. 


Pumps, High Pressure Multi-Stage 
are ideal for boiler feed & other ap- 
plications. te against heads 
as high as 1 ft., in capacities to 

900 gpm. Bul. 980. 

23e *Buffalo Forge Co. 


Pumps, Jet available in bronze, 
iron, stainless steel, plastic & other 
materials: Standard & custom 
made. Practical es sy ape & 
tech. data in Catalog 5 
242 Sponterthy Nite. Co. 


Pumps, Non-cl efficiency 
move high consistency liquids. Rub- 
ber-lined models for moving abra- 
hive or corrosive liquids. Bulletin 


953. 
23b *Buffalo Forge Co. 


Pumps, Rotary Complete line 
available in fre ranging from %” 
through 8” for pressures of 200# & 
capacities to 1050 gallons per min- 


ute. Literature. 
55 *The Deming Co. 


a Vacuum have only 
t moving parts; rotor, is mint 
and blades. intenance is min 
mized. Descriptive literature 
ne. 


on request. 
23c 


*Fuller Company 


Pumps, Vertical Centrifugal 
handling frothy liquids or coarse, 
sandy slurries, constant or inter- 
mittent flow. Capacity to 450 gpm. 
Bulletin P10-B5. 
198h *Denver Equipment Co. 


Spiraxial Com LAH-158 
and LAL-458° ve. "additional data 

on R-C ar ay Compressors, 

which are rug yp & ha oye for 

round-the-cloc! 

28 Peonte-Connersville Blower 


Services & Miscellaneous 


40-page booklet 

gate | complexity of 

management functions and reviews 

one consulting firm’s approach to 
—. problems. 

Commonwealth Services Inc. 


@ ELECTRIC 
SUMP 

@ LIQUID LEVEL 
GAGES 

@ GAGE VALVES 


There's Certain satisfaction 
in PRODUCTS BY INS 
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Need Ultra-Pure 
Process, Make-Up 
or Rinse Water? 


Check the pioneer maker* 
of “Packaged” Demineralizers 


Penfield 


@ Purity in excess of 15-meg ohms 
— where you need it, in the quanti- 
ties you need. 


@ Fully Automatic Operation — set 
One switch to accomplish entire 
regeneration cycle. 


@ Shipped Completely “Packaged” 
— each unit is ready to operate 
when you receive it. 


Penfield Demineralizers are availa- 
ble in mono-column, dual-column and 

ulti-column types — in flow rates 
rom 10 to 10,000 G.P.H. Fifty stand- 

d models to choose from. If complete 
ystem engineering is needed, that’s a 
Penfield specialty too, 


Write today for full catalog 
information. If possible, give 
flow rate and purity requirements. 


PENFIELD 


MANUFACTURING CO., INC. 
19 High School Ave., Meriden, Conn. 


Penfield pioneered “packaged” demineralizers 
American industry — and remains today the 
ly manufacturer exclusively making demin- 
lizing equipment. 





LITERATURE... 


Containers with new Flip o 
make it perfect for practically a 
liquids & granulated products. Ca 
available with either % or % inc 


opening. 
155 *Continental Can Co. 


Cooling Towers with high thermal 
performance, low maintenance cost 
& built-in permanence. Catalog de- 
scribes in detail the designed 


quality. 
39 *The Fluor Corporation 


Decimal Equivalents Useful wal- 
let-size chart measuring 25%” x 4” 
and laminated on both sides with 
plastic for ey use is printed in 
two-colors for legibility. 
242A Tube Distributors Co. 


Equipment designed for today’ 
tough service demands. Products as 
refineries, chemical plants, power 
plants and process industries. In- 
formation available. 

120 *Henry Vogt Machine Co. 


Filter Media Booklet lists and de- 
tails various filter media for many 
applications. Covers explanation of 
flow rate, degree of filtration, vis- 
cosity of fluids etc. 
242B Purolator Products, Inc. 


Industrial Models Catalog de- 
scribes 20 vessels, 8 heat exchangers 
and 11 pumps of three different 
types available in 8# density 
molded expandable polystyrene. 
242C Industrial Model Supplies 


Industrial Truck Costs Brochure 
ives estimate procedures for gaso- 
ine and battery powered trucks. 
Includes tables and values for costs 
that may be difficult to obtain. 

242D Lead Industries Asso. 


Laboratory Machines...... Bulletin 067 
gives a full description of all lab- 
oratory machines. Design provides 
easy access for cleanouts. Returns 
complete sample. 
R235 *Sturtevant Mill Co. 


Lubrication System 
mo-Aire” unit brings all the ad- 
vantage of Alemite Oil-Mist to 
heavy-duty lubrication. Catalog 
contains information. 
31 *Stewart-Warner, Alemite Div. 


Plant Booklet The new _ booklet 
“The Plant You Want to Build” is 
now available. Information about 
Heat Engineered products, plants 


and processes. 
109 *Foster Wheeler 


Recalibration System simple 
dial-reset screw, located on the 
back side of RMC thermometers, 
permits recalibration without open- 
ing the instrument. Lge 
221 *Rochester Mfg. Co., Inc 


Rescreening Service complete se- 
lection of screening material in in- 
dustrial and bolting cloth grades in 
all alloys, mesh and wire combina- 
tions. atalog 57. 

189 *Multi- Metal Wire Cloth Co., Inc. 


Hortonspheres are used 
extensively for the storage of vola- 
tile liquids & gases under pressure 
. .. With or without refrigeration. 
Full details. 

95 *Chicago Bridge & Iron Co. 


Waste Storage and Removal 
28-page color catalog describes new 
developments in waste control and 
systems that Faye obsoleted many 
now in 
**Denapster Brothers, Inc. 
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PROFESSIONAL 


| 


SERVICES 











ARIES ASSOCIATES, INC. 
Consultants to the Chemical Industries 


New Products and Processes 
New Products Development 
Design & Initial Operation of Complete Plants 
Process Analysis—Market Research 
COMPLETE TECHNICAL & ECONOMIC SERVICES 
225 Greenwich Ave. DA. 5-2236 Stamford, Conn 








CHAS. T. MAIN, INC. 
Engineers 


Industrial plants 
Reports Design Construction Supervision 
Boston, Massachusetts Charlotte, North Carolina 








MARBARRY CORP. 


Design and Drafting Service 


Construction Cost Consultant 


83 Rector St. New York 6, N. Y. WH 4-5160 














IS THIS 


san 


YOU? 


They have such refined and 
delicate palates 

that they can discover no one 
worthy of their ballots, 

and then when someone ter- 
rible gets elected, 

they say, “There, that’s just 
what I expected!” 

—Ogden Nash 


GET READY, by being registered. 
GET SET, by knowing what you’re 
voting for. Then—60 VOTE! 


Published as a public service in co- 
operation with The Advertising Council 




















CE’s nation-wide coverage brings you tips and 


information on current opportunities in job functions 


throughout the chemical process industries. 


> Coverage — National Execu- 
tive, management, engineering, 
technical, sales, office, skilled. 
Positions vacant, positions 
wanted, civil service, selling op- 
portunities, employment agen- 
cies and services, labor bureaus. 


> Displayed Rates—$54 per inch 
for all ads except on a contract 
basis; contract rates on request. 
An advertising inch is measured 
% in. vertically on a column; 3 
columns, 30 in. per page. Subject 
to the usual agency commission. 


> Undisplayed Rates — $2.10 per 
line, 3 lines minimum. To figure 
advance payment count 5 aver- 
age words as a line; box number 
counts as 1 line. 19% discount if 
full payment is made in advance 
for 4 consecutive insertions. Not 
subject to agency commission. 


> Closing Date—June 13th issue 
closes May 20th. Send new ads 
to Chemical Engineering, P. O. 
Box 12, New York 36, N. Y. 








CHEMICAL 
ENGINEER 


ADVANCE DEVELOPMENT OF 
SEMICONDUCTOR DEVICES 


PHD, MS or equivalent to ex- 
pand and design processes and 
techniques to obtain stable 
device surfaces, surface pro- 
tectants, and precise surface 
ambients during transistor en- 


capsulation. 


WRITE: 

M. D. Chilcote, Div. CE-5 
Semiconductor Products Dept. 
Electronics Park, Syracuse, New York 


GENERAL @ ELECTRIC 











EMPLOYMENT PROBLEM? 
When you are in need of specialized men 
for specialized jobs, contact them through 
an employment ad in this publication. 








ADDRESS BOX NO. REPLIES TO: Bow No. 
Classified Adv. Div. of this publication, 
Send to office nearest you. 
NEW YORK 86: P. O. Bow 12 
CHICAGO 11: 520 N. Michigan Ave. 
SAN FRANCISCO 4; 68 Post St. 





POSITION VACANT 


Manufacturing Engineer—Progressive, me- | 
dium sized censumer goods manufacturer of | 


detergents and related products requires per- 
son to be responsible for its manufacturing 
engineering. Responsibilities are challenging, 
involve new and established products, extend 
from initial planning of requirements through 
their installation. Position requires chemical 
engineering graduate with approximately 5 
years experience in plant process engineer- 
ing. Supervisory experience desirable. Age 
preferably in the 28-38 years range. Position 
offers good starting salary and fringe bene- 
fits with opportunities for advancement. Mid- 
west location. Please send complete resume, 
including starting salary requirements to: 
P-4298, Chemical Engineering. 


POSITION WANTED 











Chemist——MS Eleven years coatings and plas- 
tics R & D. Organic and inorganic marine, 
industrial & oil industry corrosion coatings. 
Aeronautical, electronics & space systems 
special purpose coatings, plastics & adhe- 
sives. Experience all levels; laboratory, staff, 
sales & management. Available employment 
Los Angeles Area or consulting any area. 
Own Lab. PW-4267, Chemica! Engineering. 





SALES ENGINEER 


Well known Manufacturer of 
Heavy Duty Crushing and Grind- 
ing Machinery has opening for ex- 
perienced man. Salary and com- 
mission, welfare and retirement 
plan. Midwest location. Give full 
details of t experience in first 
letter. Replies confidential. 


P-3954, Chemical Engineering 
520 N. Michigan Ave., Chicago 11, Il. 





PHYSICAL 
CHEMIST 


ADVANCE DEVELOPMENT OF 
SEMICONDUCTOR DEVICES 


PHD, MS or equivalent with a 
background in surface-gas re- 
actions, diffusion, surface reac- 
tion kinetics or electrochemical 
phenomena to develop basic 
processes for the stabilization 
of semiconductor device sur- 
faces. 


WRITE: 


M. D. Chilcote, Div. CE-5 
Semiconductor Products Dept. 
Electronics Park, Syracuse, New York 


GENERAL @@ ELECTRIC 








SALES ENGINEERS 


We are placing on the market several new 
products including recording and controlling 
instruments and require Sales Engineers for 
our Houston, St. Lovis, Chicago, Detroit, and 
Cleveland districts. Prefer Electrical, Mechan- 
ical, or Chemical Engineers. Con offer excel- 
lent opportunities for qualified men. Successful 
candidates will be given a factory course at 
Waterbury before assignment to one of the 
above districts. Write 


MR. H. E. BEANE, Vice President 




















“Put Yourself in the 
Other Fellow’s Place’ 


TO EMPLOYERS 
TO EMPLOYEES 


Letters written offering Employment or 
applying for same are written with the 
hope of satisfying a current need. An 
answer, regardless of whether it is favor- 
able or not, is usually expected, 

MR. EMPLOYER, won't you remove the 
mystery about the status of an employee's 
application by acknowledging all ap- 
plicants and not just the promising can- 
didates. 

MR. EMPLOYEE you, too, can help by 
acknowledging applications and job offers. 
This would encourage more companies to 
gad position wanted ads in this sec- 
tion. 

We make this suggestion 'n a spirit of 
helpful cooperation between employers 
and employees. 

This section will be the more useful to all 
as a result of this consideration. 


Classified Advertising Division 


McGRAW-HILL PUBLISHING CO., INC. 


330 West 42nd St., New York 36, N. Y. 
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BLENDER 


#12 Sturtevant 450 cu ft SS com- 


plete with drive and 40 hp explo- >» Coverage — National Equip- ads except on a contract basis; 

: ment and facilities—used, resale contract rates on request. An ad- 
f 4 - : : 

— proof motor. Nearly new con and rental—for the process in- yertising inch is measured @ in. 

dition dustries. For sale, wanted, for vertically on a column; 3 col- 


seer umns, 30 in. per page. Ads ac- 
3 HOMOGENIZERS > Rates—$21.75 per inch for all ceptable only in display style. 
Tri Homo “16” Hi Torque, SS T 316, tt IBLE’’ BU wWeaas 
with “V” belt drive. New condition FO a IM TOSS 


2 KEMP 1—Ames 500 HP Boiler. Package type. 1—Rotary 6 x 7 x 60’ Flame Dryer. 4” 
150 PSI constructed shell. 20 HP Gear Motor 


CARBON 2—Eppenbach Colloid Mills. Model QV- 4—Lee 100 Gal S.S. Steam jcktd. Kettles. 
6-2. S.S. contact Covers. 40 PSI 


1—Rotary 4’ x 20’ S.S. Dryer. End en- 1—Alco 835 sq ft type 316 $.S. Heat 


DIOXIDE closures. Motor & Drive Exchangers. 200-1” tubes 
2—Rotary 6’ x 35’ Flame Dryers. 4%” 3—Fitzpatrick Comm. Machines. Mod. 


shell. End. encl. Mtr & Drive K-8-, D-6 & Homoloid 


REMOVAL U N ITS For immediate quote, wire or phone collect—GA 1-1380 


6000 SCFM inert gas capacity. 
Nearly new’ condition 









































é se SERRE seis 
THE CIRCLE D ON READER SERVICE CARD 
CHEMSTRAND CORPORATION | | OVER 5.000 MACHINES IN STOCK SPECIAL 
’ i 
Attn: C. G. HUDSON FOR EVERY INDUSTRY AND PURPOSE SPROUT-WALDRON 10,000+ 
7% Wiedeabe © Meni é = einpom — 
| Packaging mochines ® |*ulverizers entrifugals: 12’, 30”, 40° & 48”. 
Decatur, Alabama Cartoning machines ® ‘Grinders Centrifuges: Sharples #5 & #6 Stainless. 
Fillers « Dryers Dryers: Hersey 5’x26’ Rotary, 316 Stainless 
Labelers © Sifters nee —s Ny Picts Bs 24x20". 
rT Filt ec ydon elec. heat Dryer trays. 
CIRCLE A ON READER SERVICE CARD Roller mille”. . Taliee esochiines Despatch Ovens Elec. Heated. 
Devine Vac. 8 shelf Dryer 38” x 42”. 
TELL US YOUR REQUIREMENTS Piero: Vallez 49 S. S. covered leaves. 
; #2 Sweetland 12 Stainless Leaves. 
Complete Details And Our Special Na . aoe 7 
STO RAGE TANKS low Bargain Prices Available On Request new et ag pA ” aes 
Dopp 350 gal. cast iron Jack. Vacuum. 
UNION STANDARD EQUIPMENT CO. Devine Impreg. Units 30” & 96° dia 
Mills: Raymond #00, 30 HP. & #0000. 


5—Pressure Vessels, 6’ dia. 30’ long, Code * talnats 0. Wee You 12.2. ¥ 
; ” 8-322 Lafaye o iagnis hg Ss Mik 1 = & tam. 
API-ASME, form 1. Built of 34” steel. Pres- Phone: Conal 6-5333-4-5-6 ae ag wc Dhar eR WA ga 
sure 200#. Acid resistant brick lined. CIRCLE EON GEADER SERVICE CARD Rotary Cutters 11% to 5 HP. & up. 
Outlets are mone! metal lined. Mfg: Gen. Touhio lene ar gol nag on, 
FOR SALE 3 Roll, 9” x 32”, 12” x 30”, 16” x 40”. 








American Transpn. Corp. Can be converted 
e Lehman 4 Roll W.C. 7 o 36” Steel. 
LINK BELT No. 705-24 Lehman 4 Roll WC. 


to Propane Storage by removing the brick. 
P' oF 9 . ROTO tr ce a eh aap ge ae Mixers: Baker Perkins soune ‘100 gals. 
Further info. on request. eRe dy. Bs So nck distributing belt, neneer, Der Sapesta * AR, ert ote 
soreen, hoods, screw feeder, storage bins, ete. Day Jumbo 700 gal. hori. ho 
DALTON SUPPLY CO. A. A. A. MACHINERY & EQUIPMENT CO. Blystone 3000+ horiz. spiral mixer. 
2829 Cedar St. Phila. 34, Pa. 4100 South Kedzie Ave., Chicago, IIlinois Day 1000# Ribbon Mixers, & up to 
Lafayette 3-6628 10,000. 








Bidg. B 5 Crane Co. 
Ee CED Lancaster 6’ dia. 25 HP. & #1. HP. 
CIRCLE B ON READER SERVICE CARD CIRCLE F ON READER SERVICE CARD Pumps: Stokes etc. Vac. 10 to 500 CFM. 
Pataca oe 250 PSI. 
i*ters: obdinson 
COMPRESSORS Baker Perkins 150 gal 40 HP, 100 gal Tablet. Machines: Stokes Rotary BB2 & 
World’s Best Rebuilts 50 HP. Both S.S. 2 arm jacketed vac- RD 3. Single & Rotary 1" to 3”. 
74 gre sap oer ba lw CP. TCB3 uum hdr. tilt. Hydr. Presser, Plastic & Rubber Machy. 
634- au. { 11/16x9 IR-ES3 Alusitetes Condenser 399 ft. Partial Listings. Write for Bulletins 
- 66 S0BW sy STEIN EQUIPT. CO. 


Aluminum Evaporator Calandria type, | _107-8th St., Brooklyn 15, N. Y. Sterling 8-1944 


I ou0 log, Worth. CPS never used. 1300 sq feet tube area. 
11-5xIt CP TC Cminaent Stripping column 2 x 13 ___CIRCLE H ON READER ‘ se 
tee! 
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Hydraulic Pumps & Motors. ; ft. 4° 108 
Dryers Vacuum Shelf. in fe Bae Ff 
ngton MACHINECRAFT CORPORATION 000 ft. 12%"... ..408 E 
WP 3/60/440 Late, Complete 800 Wilson Ave. (East of Doremus) io 8 Grade Pisin ‘ind and Cleaned 


AMERICAN AIR COMPRESSOR CORP. ewer ow. S Ml 2-7634 
Chem. Road, North Bergen, N. J. UNion 5-1397 jours @, 0. S, J hepard Sta ‘s oarhene CL 3-5527 


CIRCLE C ON READER SERVICE CARD CIRCLE G ON READER SERVICE CARD “CIRCLE J ON READER SERVICE CARD 
CuemicaL ENGINEERING—May 16, 1960 245 





ers 
est 


AMARANTH 
Seeeeczzezzzzzz 


oO 
nn 
































i i i 





BUY BRILL 


SPECIALS __ 


1—Williams 5 Roll High Side Mill, 8’ dia. Separator, fan, piping, etc. 
1—4000 gal. 316 S.S. clad agitated Reactor with coils. 

2—Pfaudier 1000 gal. glass lined, jacketed, agitated Reactors. 
1—Louisville 6’ x 45’, 316 S.S. Rotary Steam Tube Dryer. 

2—Buflovak 42” x 120”, atmospheric double drum Dryers, complete. 
1—Paotterson 40 cu. ft. Conical blender, 10 HP. 














CENTRIFUGES 


2—Baker Perkins 36 HS TerMeer, continuous. 
1—Sharples C-27 Super-D-Hydrator, 316 S.S. 

1—Bird 18” x 28”, 316 S.S. Solid Bowl, Continuous. 
1—Bird 36” x 50”, 347 S$.S. Solid Bowl, Continuous. 
2—Sharples PY14, PN14, Super-D-Canters, 316 S.S. 
1—Tolhurst 32’ Suspended, 316 S.S., imperforate basket. 
2—AT&M 48” Suspended, 316 S.S. basket. 

2—Sharples #16, 304 S.S., 3 HP motor. 


REACTORS—EVAPS—CONDS—TANKS 


1—Condenser Service 650 gal. 304 S.S. closed Kettle, 5’ x 4’, with 100 sq. ft. bayonet heater. 
1—1400 gal. Blaw-Knox, steel, jacketed, agitated Reactor. 

i—2000 gal. Struthers Wells 316 S.S., jacketed, agtd. Reactor. 

2—3200 3 316 & 347 S.S., jacketed, agitated Kettles. 

1—550 sq. ft. Buflovak monel single effect Evaporator. 

1—7500 gal. 316 S.S. Vert. Storage Tank, 7’ x 25’, 50 psi. 

1—750 gal. nickel cled Mixing Tank, yg nickel coils. 

1—4000 gal. Haveg Vert. Tank 8’ x 12’ 

1—1500 gal. Stainless Pressure Tank, 3’ 3 ‘10’, 90#. 

1—12,000 gal. horiz. steel Pressure Tank, 7’6” x 36’, 200 ps 
6—Stainless Heat Exchangers: 1220, 786, 536, 370, 315, 250 6 < ft. 
1—24” dia. x 35’, 304 S.S. Bubble Cap Column. 


FILTERS 


1—Oliver 6’ dia. Horizontal Filter, 216 S.S. 

1—Oliver 3’ x 6’ Steel Rotary Vacuum Precoat Filter. 
1—Oliver 5’3" x 6’ Rotary Vacuum Precoat Filter, 316 S.S. 
1—Niagara #370-38 Filter, 370 sq. ft., 304 S.S. 

2—#49 Valles Rotating Pressure Filters, 738 sq. ft. 
1—Oliver 5’3” x 8’ Steel Rotary Vacuum, vaportite housing. 
1—Feine 5‘ x 6’ Stainless Steel Rotary Vacuum Filter. 
2—#10 Sweetiand Filters, 27 leaves, 4’ centers, 250 sq. ft 


DRYERS 


1—Buflovak Vacuum Shelf with 20—60” x 80” shelves. 
1—Devine Vacuum Shelf with 19—59” x 78” shelves. 
1—Devine Vacuum Shelf with 10—40” x 43” shelves. 
2—Devine 4’ x 9’, single drum, atmospheric. 

1—Buflovak 3’ x 10’ Rotary Vacuum Dryer. 

1—Baker Perkins 5'6” x 6’ Rotary Vacuum Dryer. 
2—Louisville Rotary Steam Tube 6’ x 25’, 6’ x 50’. 
9—Rotary Dryers, 34” x 30’, 4’ x 40’, 6’ x 50’, 6’ x 60’, 7’ x 80’, 8’ x 87’. 
2—Louisville 8’ x 50’ Stainless steel lined Rotary Dryers. 
1—Traylor 30” x 18’ Stainless steel Rotary Dryer. 

2—Link Belt, 7’5” x 25’, 6'4” x 24’, S.S. Louvre Dryers. 


MIXERS 


1—Boker Perkins 100 gal., jacketed, double arm, 30 HP. 
1—Boker Perkins #16TRM, 150 gal. jktd., Vac. 60 HP. 
1—Baker Perkins 50 gal. jacketed, double arm. 

5—Day “Cincinnatus” double arm, 250 and 100 gal. 
2—Steel jacketed Powder Mixers, 225 and 350 cu. ft. 
1—3’ dia. Ximpson Intensive Mixer. 


MISCELLANEOUS 


1—#3TH Mikro Pulverizer, 15 HP. 

1—Raymond 10’ dia. Single Whizzer Separator. 

1—25 Mikro Atomizer with motor and cyclone. 

2—Bantam Mikro Pulverizers, S.S. 

1—Ross 6” x 14” Three Roll Mill. 

3—Swenscn Walker Continuous Crystallizers, 24” x 30’ sections. 
2—Robinson Sifters, 40” x 84’, Stainless. 

1—#24 Rotex Sifter, 20” x 64", Quadruple deck. 

8—Stokes; DD2, DDS-2, T, “R”, and “F” Tablet Presses. 
4—Nash Vacuum Pumps; H6, TS7, #2. 

25—Chlorimet, Durimet and Duriron Centrifugal Pumps, 1/2” to 6”. 


PARTIAL LIST OF VALUES SEND FOR COMPLETE CIRCULAR 


BRI | EQUIPMENT COMPANY 


35-65 JABEZ STREET NEWARK 5, N. J. 
el.: Market 3-7420 6 Cable: Bristen 


TEXAS OFFICE—4101 San Jacinto $t., Houston 4, Texas—Tel.: Jackson 6-1351 
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LIQUIDATION 


TITANIUM DIOXIDE PLANT 
BALTIMORE, MD. 


CENT.—FILTERS—EVAPS.—-CRYSTAL 
1—Bird 32” x 50” Cont. Cent. 316 S.S. 
4—Sharples C20 Super ee gy 316 S.S. 
1—-AT&M 26” sus. Cent., perf 316 S.S. 
1—Oliver 8 x 8 Precoat ne og cick Ro- 
tory Vacuum Filter. 

4—Sperry 36” plate & frame Filters, rubber 
covered, cast iron, and wood. 

5—8’ dia. x 24’ rubber lined Crystallizers. 


PULVERIZERS AND MILLS 
2—Abbe 5’ x 16’ brick lined Mills. 
2—30' dia. Stainless Steel Micronizers com- 
plete with , Conveyors, etc. 
ROTARY KILNS 
1—Traylor 11’ x 155’ Rotary Kiln, 7%" shell. 
1—Renn. 6’ x 60’ Rotary Kiln, 5¢” shell. 
RUBBER LINED TANKS 
5—8500 gal Vertical Storage 8'6" x 16’ x 8’ 


POCO CCCCC CCS 
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cone. 
1—13,000 gal. Horizontal Storage 8’ x 35’. 


STEEL TANKS 
6—2000 to 5200 gal. with Turbo Agitators. 
14—Storage Tanks: 3800; 6000; 9000; 10,000; 
15,000; 47,000 gals. 


MISCELLANEOUS 
7—Dorr Thickeners: 16’ dia. with Tanks. 
1—Bemis 507% Bag Packer with Sewing Ma- 
chine, Conveyor and Flattener. 
50—LaBour, Durco, Worthite, Duriron and 
—- Steel Centrifugal Pumps 2” to 
with motors. 


Representatives on premises, 
2701 Broening Highway, Baltimore, Md. 
Telephone: Medford 3-2911 


Bry auewe. 
an SPECS 


dotton # 54% Preform mer, 3” x 2%” tablet 
Gruendler “BB"’ Hammermili, yreceoster 
Vac. Filters, 3’ , 63” 


SOC CCCCCCOOS 
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Dry 
stand, '2 We mtr. 
j chrome mang. steel 
Ribbon Bienders, Steel & SS, all sizes, New & Used 
WHAT HAVE YOU FOR SALE OR TRADE? 


YOU CAN BANK ON 


EQUIPMENT CLEARING HOUSE, Inc. 


111 33 Street Brooklyn 32, N. Y. 
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WIRE 


$.S. BASKET CENTRIFUGE 
In Stock 
A T&M 42” &S.S. Periorated Basket Cen- 
trifuge. 25 HP 2 speed motor. Side Mounted 
“Vv” Belt drive. Brake & Plow. 
Excellent Condition 
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STILL 
LIQUIDATING 


T316 SS CHEMICAL 
PLANT EQUIPMENT AT 
ORANGE, TEXAS 


1—Struthers-Wells 3,500 gal. T316 SS 
reactor. 

1—Alco 110 sq. ft. T316 SS vert. filter. 

2—Vulcan 96” dia. T316 SS bubble- 
cap columns. 

1—Vulcan 72” dia. copper column— 


1—17,650 gal. horiz. T316 SS tank. 
dished heads. 

1—Vulcan 110” dia. T316 SS bubble- 
cap column. 

2—Struthers-Wells T316 SS VAC. 
CRYSTALLIZERS. 

3—18,000 gal. Alum. vert. tanks, cone 


bott. 
2—Buffalo T316 SS Blowers, 2330 cim. 


60 HP. 

2—American T316 SS Blowers, 5600 
cim, 50 HP. 

2—Read 1800 cu. ft. T304 SS weigh 
hoppers. 

3—Worthington 160 ton steam-jet vac. 
refrig. units. 

60—Exchangers & cond., T316 SS, up to 
1960 sq. ft. 

2—Sharples #C-20 Super-D-Hydrators, 
T316 SS. 

1—Struthers-Wells 630 sq. ft. T316 SS 
evap. 

1—Eimco 18” x 24” T304 SS rot. vac. 
Filter. 


MANY, MANY OTHER ITEMS 
SEND FOR ILLUSTRATED CIRCULAR #1259A 


TANKS-VESSELS 


1—5800 gal., vert.. alum., 10’ x 10’, agit. 


BEST BUYS 


1—Buflovak 5‘ x 12’ single drum dryer—VACUUM-—UNUSED. 
1—American 36” x 84” Dbl. drum dryer—VACUUM. 
1—Gardner Denver air comp.. 445 cfm @ 100 PSI, 100 HP. 

60—Baker Perkins #17 200 gal. Double Arm jkt. mixers. 
3—10’ dia. x 78’ long rotary dryers, %” shell, 4‘ dia. center heat tube. 
1—Kennedy Van Saun 7’ x 9’ contin. ball mill—150 HP. 
1—Link-Belt #604-18 Roto-Louvre Dryer, cyclone, fan, etc. 
1—Vulcan 10° x 11’ x 175’ long rotary kiln, 13/16” shell, 2 tire. 
1—Bartlett & Snow 3° x 15° Everdur rotary dryer. 


HEAT EXCHANGERS— 
CONDENSERS 


1—1960 sq. ft. T316 SS exchanger, ASME. 
1—450 sq. ft. T316 SS vert. condenser. 
1—1070 sq. ft. cupro-nickel condenser. 
7-—800 sq. ft. T316 SS vert. condensers. 
5—400 sq. ft. T316 SS vert. condensers. 


50—T316 SS condensers & exchangers: 725, 
427, 300, 264, 250, 235, 200, 165, 159. 
125, 110, 47, 30 sq. ft. 

25—Copper & cupro-nickel exch. & cond. 





SEND FOR 
LATEST INVENTORY 
LIST #660A 





3—18,000 gal., vert., alum., 12’ x 31‘, cone bottom. 
1—17,650 gal. horiz., T316 SS, 9’ x 36’, 4%” shell, %” dished heads, 40# WP. 


10—4500 gal., vert., Nickel-clad, 8’ x 11’, 1254 WP. 

1—3700 gal., vert., T304 SS, 6’ x 17° VACUUM, int. coils. 

1—3300 gal., vert., T304 SS, 6’ x 14°6”, %” shell, %” heads, 704 WP. 
1—2830 gal. horiz., T316 SS, 6’ x 12’, 5/16” shell & dished heads, VACUUM. 
3—2750 gal., vert., T316 SS, 7’ x 8’, dished heads, 50# WP, 75 sq. ft. coil. 
4—2600 gal., vert., T316 SS, 7’ x 8’, flat bottom, 19# WP, 5 HP agit. 

1—2500 gal., vert., T316 SS, 7’ x 7’, 44" shell, 5/16” dished heads, 70# WP. 
5—2250 gal., vert., T316 SS, 7° x 63", dished heads, 70 WP, 5 HP agit. 
1—2100 gal., vert., T316 SS, 6’ x 9°10” open top, cone bottom. 

1—2100 gal., vert., alum., 6’ x 10’, dished heads. 

1—1900 gal., vert., T316 SS, 6’ x 8’, %” shell & dished heads, VAC. or 100#. 


hat, 





12—1750 gal., vert., hoppers, T304 SS, d 





cone 


2—1200 gal., vert., T316 SS, 5‘ x 7’, cone bottom, VACUUM. 
100—Tanks & vessels, 100 to 1000 gal., all types, etc. 


PERRY 


EQUIPMENT 


1413-21 N. SIXTH ST. 


FILTERS—CENTRIFUGALS 


1—Niagara #510-28, 510 sq. ftt. vert. leaf, 
T316 SS. 

1—Alco 110 sq. ft., T316 vert. filter. 

1—Eimco 18” dia. x 24” face T304 SS rotary 
vacuum, 

2—Oliver 5°3” dia. x 3’ face rot. vac., pres- 
sure precoat, T316 SS, ASME 30 pres- 
sure housing. 

1—Oliver 5‘3” dia. x 8’ face, rot. vac., pre- 
coat, steel, UNUSED. 

8—Sharples #AS-16V super cent. Inconel, 
Vapor-tite. 

2—Sharples #16P, T304 SS pressure-tite 
centrifugals. 

3—Sharples #C-20 Super-D-Hydrators, T316 

1—Bird 32” x 50” horiz. cent., T316 SS. 

2—Sperry 30” P. & F. filter presses, 19-9 
st. st. (NI-RESIST). 


LIQUIDATING 
CRUSHING-GRINDING PLANT 


MANCHESTER, CONN. 


17—Abbe Eng. #1B pebble mills, 6’ ¢ 
dia. x 8’ long. buhrstone lined, 30 
HP. 

2-—-Hardinge 7’ x 36” conical pebble 
mills, 

1—Allis Chalmers 6’ x 18’ pebble mills. 

1—Christie 4'6” x 45° rotary dryer. 

‘1—Symons 3’ short head cone crusher. 

1—Buchanan 13” x 24” JAW CRUSHER. 
50 HP. 

3—Bucket elevators, up to 50’ high. 

3—16” trough belt conveyors, to 182’ 
long. 


SEND FOR CIRCULAR #360A 


CORPORATION 


PHILADELPHIA 22, PA. 


Phone POplar 3-3505 
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Our RENTAL-PURCHASE PLAN 
ON CHEMICAL EQUIPMENT 


“Try it-before You Buy It”. 


DRYERS 


3—Devine No. 36 Double Door 
20 Shelf 86’’x78"; Complete 
3—Devine No. 11; 17 Shelf 
40x43"; stainless trays 
1—Model O Devine Laboratory 
Vacuum Dryer; 20x36” 
Bowen Stainless sz sined Spray 
er: 
Buflovak Dbl. ng Vac. Dryer 
Chrome Rolls 6°x75,4" 
~~ 6 Sewell Double Drum 
"x60" complete 
Buflovak Double Drum Dryer 
40”x120" with accessories 
Swenson Triple Effect and 
Quadruple Effect Evaporators 
Long Tube Film Ty 
Zarem INCONEL uble Effect 
Evaporator; 430 sq. ft. Surface 
Ptaudler Stainless and Glass 
Lined Evaporating Dishes: 6’ dia. 


STAINLESS TANKS 


10 Heavy Duty 850 Gal. Vertical SS 
Tanks with agitators; Coned 

4 Stainless Horizontal Tanks; 6'x34'; 
Manhole Type 

2 A. O. Smith 11,000 Stainless lined 
Pressure Tanks; 10°x18°7” 


LIQUIDATING EQUIPMENT 
FOAM LATEX PLANT 


Still on Location—Buffalo 
as 3 ce beg «rm te Mat Dryers 
3—Roll Calendar; 22x58" 
Aut. Washer for Latex Pads 
Abbe Pebble Mills; all sizes 
Curing and Drying Chambers 
Mixing Kettles & Tanks all sizes 


For PLASTICS and RUBBER 


F-B. 2 Roll Mills 14x30” 

16x42"; 18°x42"; 22”x60" 
6—Southwark Hydraulic Presses 
36x36"; 14° Ram; 8” Stroke 
2—Dunning- Boschert Hydr. Presses 
36"x36"; 12° Ram; 48” Bayligh t 
3——French Oil Mill Presses 
28x30"; 10° Ram; 28” Daylight 
Stokes Aut. Molding Presses, 

No. 252: 100 Ton and 300 Ton, 
EXTRUDERS: Royle No. I, 

Allen 2” and NRM 112” Crosshead 
Baker-Perkins Dbl. Arm 

Jacketed ones. y oe pat. 
Banbury Type B ixer 

NEW FALCON RIBBON 1 Blenders 





HEAT EXCHANGERS 


All Sizes Steel or S/s stocked 

Heat Exchangers, Condensers; 

in Stainless Steel to 990 sq. ft. 

Others in Karbate, Nickel, Brass, 
Copper, Steel; all sizes stocked 


PAINT PLANT EQUIPMENT 
J. H. 40 Gal. Pony Mixers 

with ans 

. pe 

Mills, 14x30"; 
200 Gal. Paragon Mixers 


Paint Riddles, Agitators, 
Tanks, Pumps; miscellaneous 


Send for “FIRST FACTS” 
containing complete LISTINGS 





FIRST MACHINERY CORP. 


SA ETTORE SENSE TA COANE ee SARE TTT 
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§/;) CHEMICAL 
17g EQUIPMENT 
DIVISION 


Raymond 3 Roll #3036 Hi-Side Mill 
Buflovak 19 Shelf Vacuum Shelf Dryers 
1000 sq. ft. Stainless Heat Exchangers (2) 
Tolhurst 40” S.S. Center Slung Centrif. 
Fletcher 40’ Susp. Steel Centrifugal 
Sweetland #12, #10, #7 Filter Presses 
30 Gal. S.S. Jktd. Autoclave 1000 PSI Int. 
Shriver 30x30" P&F 36 C.I. Chambers 
Nooter 750 gal. Steel Reactor 300 PSI 
Traylor 8’ x 11’ Ball Mill 
Beth. Fdry. 7’ x 24° Compeb Mills 
United Iron 8’ x 115’ x 42” Rotary Kiln 
Link Belt 502-16 Roto-Louvre Dryer 

x 80’ Rotary Dryer 316 §.5S. 
Mosser 4’ x 47’ Rotary Dryers 
Louisville 6x50’; 6'x25‘' Steam Tube Dryer 
F. J. Stokes 38A & 382A Tray Dryers 
Stainless Tanks 100, 200, 350 gal. 
Condensers 100 to 5000 sq. ft. Steel; Admir. 
Pressure Vessels 300 to 4500 gal. 
Dixie #5060 Mogul Hammermil] 500 HP 
Jeffrey Hammermills 36” x 36”; 15” x 8” 


HEAT& POWER °° 


60 E. 42nd St., New York 17, N. Y. 
310 Thompson Bldg., Tulsa 3, Okla. 





VALUES GALORE—BUY now! 


Patterson Jack. Ball Mill 5’ x 6’—25 H 

Day #3) Roball Sifter, all S . S. 20” x ie. 

Spiral Mixers 1000+ to 3000+ Capacity. 

Raymond 36” Whizzer a Separator. 

Rotocione Size 16, Type W 

Sturtevant 2 x 6 Open Dr. Lab. Crusher 5 H.P. 

Jeffrey Traylor $8.8. Double Deck Vib. Screen 
x 68” 


Shriver 30” C.1.F.P. 30 Ch. 1” Cake 


p. 
Autoclave 8. ‘s 30 Gals. 1000 psi. w/Pulsafeeder. 
Cyclotherm Boiler 6202 hr. @ 250 psi. 
Conveyors, Labelers, Agitators, etc. 


We buy your surplus. Send us your inquiries. 


THE MACHINERY & EQUIPMENT CO. 
Used Div., HARING EQUIPMENT CORP. 
91-93 New Jersey R.R. Ave. Newark 5, N. J. 
Market 2-3103. 
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LOEB OFFERINGS 


Autoclave: 50 gal. Struthers Wells, st. st. 
Centrifugal: Tolhurst 20” st. steel (New). 
Concentrating Table: Deister #14, 5’ x 8’. 
Dewaterers: enport 3A, bronze hd. 3 hp. 
Disintegrator: Riets RDISP, 75 hp. 

Dryers: Devine 2 x 4’ vac. drum, st. steel. 
Dryer: Bowen lab. spray st. stee! 
Evaporator: Buflovak st. st. 94 sq. ft. 
Filter: Oliver precoat 12x2” st. steel. 
Homogenizers: 2 25, 50, 60, 125 GPH. 

Ho : Tri-Homo #10, #4 
Kettles: st. steel, with and without ag. 





ad ogi A ae agen blade. 


W. & P. size 14, 50 ol aiid. 
Mix-Muller: Simpson rto 39” st. steel. 
Pumps: Rotary, gear, centrif. vacuum. 
Screen: Rotex model 4) st. —— 
still: Double effect st. st. 11.83 gal. 
Tablet Press: Stokes _, 23 station. 
fruck Tanks: Stain. steel 1200, 1600 gal. 
Vacuum Pons: 42” and 72” stain. steel. 


Dry Powder, 











BALL MILLS—3’ x 12’ Abbe/40 HP—4’ x 6’ Allis 
Chalmers 60 HP Slip Ring/screwfeeder—Ken- 
nedy Van Saun 5S’ x 6 Enclosed geers/50 HP/ 
scales /feeders/exh dinge 6’ x 12° 
w/200 HP Slip Ring/drum feeder. 

HAMMERMILLS — 20 HP Gruendler X— 30 HP 
Mikro 3W—40 HP Jeffrey 24 x 20—50 HP 
Wms. AKBX—100 HP Jeffrey 36 x 42—-450 HP 
Penna SXT 14. 

ROTARY DRYERS—-24” x 22’—36" x 24’—44" x 
25'—S5' x 50’ (2) all w/metor drives—burners/ 
blowers avail. 

VACUUM PUMPS—-115 CFM Beach Russ 100 RP 
w/5 HP motor/Vee belt drive. 


SCALES—125007 capacity dia!—Fairbanks Print- 
omatic—8’ x 6’ Platform. 


FEEDERS—-Syntron FM|,—FM3—w/hoppers/vibra- 
tors/ controls. 





YOUR BEST REBUILT MACHINERY SOURCE 


LAWLER COMPANY 
Durham Ave. Liberty 9-0245 Metuchen, N. J. 
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IMMEDIATE DELIVERY 

MIXERS: Double Arm, Baker Perkins, size 17, 
30 HP mtr.; 17 DAM, 80 HP mtrs.; W & P 20 
gal. dbi. sigma blade. 

BLENDERS: Patterson Kelly, twin shell, 20 cu. 

Sprout waeren Ribbon Type, 65 cu. ft.; 
J. H. Day 30, 75 cu. ft.; brand new Areco S/S 
ribbon blenders Re to 62 cu. ft. 

HEAT EXCHA RS: 12 units mfg. by Foster 
Wheeler, 79 oo sq. ft. heating surface, type 
316 SS tubes and crown sheets. 

SPECIAL OFFER: Large size S/S tanks 4—4500 
gal.; Ts. gal.; 2—3800 gal. All lined with 

/ 


type 302 
Send us your fists 
of idle equipment 


AARON EQUIPMENT CO. 


9370 Byron Street 
Schiller Park, Ulinois 
Gladstone 1-1500 
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BUY ON TERMS! 


VAPOR TITE CENTRIFUGE 
In Stock 
Super 16 Vapor Tite 2: GP necks: 


Sharples 
Type 316 Stcinless Contact. 
sion proof Motor. 


Priced To Sell 
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Searchlight Equipment 


. + 
Locating Service 

NO CHARGE OR OBLIGATION 
This service is aimed at helping you the reader of 
“SEARCHLIGHT”, to locate Surplus new and 
used equipment not currently advertised. (This 
service is for USER-BUYERS only.) 
How to use: Check the dealer ads to see if what 
you want is not currently advertised If not, 
send us the specifications of the equipment wanted 
on the coupon below, or on your own company 
letterhead to: 


Searchlight Equipment 
Locating Service 
Classified Advertising Division 
Chemical prensa 
P.O. Box 12, . 36, N.Y. 


Your requirements wil! tx brought promptly to pe 
attention of the equipment dealers advertisin, 
this section, You will receive replies directly i. 
them. 
Searchlight t Souipqont Locating Service 
Classified ivision 
CHEMICAL ENGINEERING. 

P.O. Box 12, N. Y. 36, N. Y. 

Please help us locate the following: 


ee 
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Let's join hands all ‘round! 


CHEMICAL PROCESS 
EQUIPMENT 


means lower investment - greater profits. 








3—Struthers Wells type 316 SS jacketed reactors, 2000 gal., 
complete with agitators and ies, 40+ internal pressure 
1—Struthers Wells type 316 SS pressure vessel 300 gal., 
complete with agitator drive and coils 
1—Patterson Kelley 6000 gal. steel jacketed, agitated, reactor 
2—WMonel autoclaves, 2500 gal., agitated and jacketed, 175# 
psig shell and jacket 




















AUTOCLAVES, KETTLES AND REACTORS 


2—Lee stainless steel 1000 gal. storage tanks with coils 

1—Pfaudler SS 5 gal. jacketed reactor, complete with impeller type 
agitator drive, 4s” internal, 784 psi jacket 

1—Van Alst 250 gal. jacketed kettle complete with SS column and 
condenser 

2—300 gal. SS jacketed kettles, 100% W. P. jacket 

2—Piaudler 200 gal. glass lined jacketed reactors, complete with 
anchor type agitators and drives 

1—Pfaudler 160 gal. glass lined j ted reactor, plete with 
anchor type agitator and drive 

1—Pfaudler 100 gal. glass lined vacuum receiver 

1—Blaw Knox SS 600 gal. vacuum receiver, 29” Hg 

1—Steel and Alloy Tank Co. 100 gal. type 347 SS pressure tank, 250 psi 

1—Blaw Knox 400 gal. steel jacketed autoclave, 570# internal pressure, 
8524 jacket 

al, type 316 ss" pressure tank ll’ x 24° 
nox 45 gal. j ve, 1500% p 

2—Steel jacketed reactors 2500 gal. 

1—18,000 gal. aluminum storage tank 

5—Aluminum storage tanks, | gal. each 








DRYERS 


1—Allis Chalmers SS rotary dryer, 6’ x 50’, complete with drive, motor, 
fans and blowers 

2—Louisville SS rotary dryers, 8’ x 50’, complete with drives, motors, 
fans and blowers 

1—Traylor 11 x 155’ rotary kiln, 2 tires, welded 7% shell, complete 
with drive and motor 

1—Louisville rotary steam tube dryer, 8 x 45’ 

6—Rotary dryers, 2 tires, 42" shell, Seneivte with drives, mnotems. 
blowers and all auxiliary equipment, 7’ x 60’, 6° x 64’, 6’ 56’, 
6’ x 50’, 6’ x 35’, 4° x 20° 

3—Link Belt pk roto , 5a dryers, Model 207-10, 310-16, 604-20 

Stokes Model S8DS steel rotary vacuum dryer, 5’ x 30° 

Buflovak SS jacketed rotary vacuum dryer, 3 x is' 

Buflovak SS jacketed rotary vacuum dryer 2’ x 4’ 

Buflovak steel jacketed rotary dryers, 3’ x 15’, 5’ x 35° 

1—Traylor 4° x 40’ rotary dryer 

1—Rotary dryer 6° x 36’ 

1—Western ecipitation Corp. 8S pilot spray dryer, Type N-2 





FILTERS 


3—Dorrco rubber covered filters, 6° x 2’ 

12—Sweetland #12 filters with 72 SS leaves 

1—Niagara SS filter, Model 510-28 

1—Oliver SS rotary pressure precoat filter, 5'3" x 8’ 
1—Oliver horizontal filter, 

10—Shriver plate and frame filter presses, 12” to 42” 
1—Shriver aluminum 30” x 30” P&F filter press, 30 chambers 


oF: 


noir U.S. HIGHWAY 22, UNION, N. 
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CENTRIFUGES 


4—Tolhurst 40” center slung rubber covered centrifuges with per- 
forated baskets 

2—Fletcher 40” center slung rubber covered centrifuges with per- 
forated baskets 

1—AT&M 40” SS suspended type centrifuge, complete with motor and 
plow with perforated basket and motor 


MIXERS 


15—Robinson type 304 SS horizontal blenders, 255 cu. ft. 

2—Sturtevant #7 dustite omesy batch blenders, (NEW) 

1—Baker Perkins Size 1 ype TRM, 150 gal. jacketed double arm 
sigma blade mixer L. , vacuum cover 

1—Baker Perkins Size 20, 2000 gal. double arm jacketed vacuum 
mixers with double naben blades 

1—Entoleter impact mill type PPM-27 

1—Stokes SS granulating mixer, Model 21] 

3—Banb #1 mixers, chrome plated rotors, with 50 HP motors 

1—Baker Perkins Size 16, Type UUEM, 150 gal. jacketed double arm 
rae a type mixer, complete with compression cover and 100 

motor 


MISCELLANEOUS 


1—York Shipley 175 HP package steam generator, 135# psi 

1—Vulean SS bubble cap column, 4’ x 25 plates 

1—Badger type 316 SS bubble cap column, 36” dia. a 8 trays 

1—Struthers Wells type 316 fa heat exchanger, 380 sq 

1—Condenser Service e 316 SS heat exchanger, 335 a 

Be on type 316 SS heat pF ent 500 sq. ft. and 600 
eering SS heat exchangers, 145 sq. ft. fnew) 

4—-Davis Eng neering Corp. 20 heat exchangers, 120 = * . each (NEW) 

\—Seruideten type 316 heat exchanger, 750 sq. 

2—Swenson type 316 SS vacuum wt hog mye 36" x Ae 2 x 12’ 


x 8”, complete 


Type DSFR-2 dlandilies, 3° x 20°6” x 214" slo 
1—Stokes stainless steel coating pan, 3’ dia. > < 








1—AT&M 48” SS suspended type centrifuge, complete with 
plow, motor and imperforated basket 

1—Fletcher 48” center slung SS centrifuge complete with 
perforated basket and motor 

1—Bird 18” x 2%” solid bow! continuous horizontal centri- 
fuge with motor 

1—Sharples type 316 SS Super-D-Canter, Model PN-14 




















& SONS, 


J. - MUrpvbock 6 


INC. 





PROBLEM: 


to cut costs and gain 
floor space in flour 
handling operations 


SOLUTION: 


SPROUT-WALDRON 
PNEUMATIC 
SYSTEM 


In addition to the stand- 
ard savings of 12¢ per bag 
which automatically ap- 
plies when you shift from 
bag to bulk flour, Chef 
Boy-Ar-Dee, Milton, Penn., 
gained these advantages 
with the Sprout-Waldron 
pneumatic system: 


1. Faster handling 

2. Lower operating costs 

3. Simplified maintenance 

4. 10,000 square feet of 
floor area 

5. Improved housekeeping 


The system picks up from 
rail cars and delivers the 
flour to storage at rates of 
20 tons per hour. It then 
transfers it 600-700 ft. to 
plant bins at rates of 6000 
pounds per hour. Heat ex- 
changers incorporated in 
the system keep the flour 
at proper blending tem- 
perature at all times. 

For the full story of sav- 


ings at Chef Boy-Ar-Dee 
request Bulletin 1-54. 


S 9] SPROUT,WALDRON & CO.,INC. 
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SINCE 1866 
COP/106 


PROBLEM: 


to fiberize asbestos 
faster and more 
economically 


SOLUTION: 


SPROUT-WALDRON 
ATTRITION MILL 


Equipment for fiberizing 

and blending milled asbes- 

tos at. Garlock Packing 

Company, Palmyra, N. Y. 

included a roll crusher, a 

vertical opener, and a wil- 

low used in conjunction 

with a ceiling condenser. 

These were replaced with a 

Sprout-Waldron 36” single 

runner attrition mill. 

The following advantages 

have been noted: 

1. Fiberizing and blending 
have been improved 

2. Production rate has 
been increased 

3. Waste has been reduced 

4. Maintenance costs have 
been cut 

5. Operating cost is down 


In addition to these advan- 
tages, the attrition mill re- 
sults in a more compact, 
space saving installation. 
For details on the Sprout- 
Waldron line of single run- 
ner attrition mills, ask for 
Bulletin 143. 
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SLY DUST FILTERS 
For 
FULL-TIME OPERATION 





1900’s SLY 
INTERMITTENT 
DUST ARRESTER 


Required complete shut-down periodically 
for filter bag cleaning. 











1930's 
SLY AUTOMATIC 
CONTINUOUS TUBE-TYPE FILTER 


Sections had to be shut-down alternately for 


cleaning. Varying suction resulted in incomplete 
collection. . 
iy 


me 
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TODAY NEW SLY 
"ROLL-CLEAN’ 
DYNACLONE® 


Provides uniform suction at dust sources to 
collect all the dust. 


Continuous Dust Suppression 
Through Constant Suction 


The Dynaclone operates continuously, 24 hours a day if required. 
There is no fluctuation in air volume. This means complete dust 
collection. 

The Dynaclone keeps itself clean automatically. Resilient rubber rolls 
form a positive seal as each row of bags is cleaned by atmospheric 
air. A single exhaust fan provides both suction for dust collection 
and air for cleaning. No auxiliary blowers required. 

The Dynaclone provides 20 to 40% more cloth in a given space than 
any other dust filter. Space saved means lower installation costs, 
simplified piping and ductwork. 

New ‘“‘Resist-O-Wear’’ filter bags offer 2 to 3 times more bag life. 
And any bag can be changed without disturbing any other. 

More than 40,000 Sly Dust Filters in operation, including over 
1,000 Dynaclones. Get complete details... 


SEND FOR 36-PAGE CATALOG 104 
THE W. W. SLY MANUFACTURING CO. 


4771 Train Avenue « Cleveland 1, Ohio e¢ Offices in Principal Cities « Overseas Licensee: 
Andrew Air Conditioning Ltd., London S. W. 1, England 
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Handle Flammables 


with Protectoseal 
| a 4 OC} OL UT Om 


ce 


STAINLESS 
DRUM FAUCETS 


For 30 and 55 gal. drums. Self-position- 
ing or rigid spouts. Self-closing. Stain- 
less steel body. Teflon O- sitet oo. 


DRUM 
TRANSFER 
PUMP 


For quick, safe & fy y: 
dispensing from a 
drums. Pumps up “ 2 


to 5 gpm. Optional 
cut-off control 


eliminates over- a ) ee 
flow, spillage. 3 tery f = in Ol s 
built-in fire baffles & : 

Protect drum con- tte 

tents from exterior § 


4 ,| offer you 


OVAL SHAPE 


SAFETY CANS Greater Heat Transfer 


Oval storage dl dispensing cans 
save space. Available in stain- 

less steel, terne plate or hot tin per sq. ##. of face area 
dipped. Safe, quick, filling or 


dispensing. Double wail fire baf- 
fles. Leather or Teflon gaskets. 


= ak 
Lower Airway Resistance 
FLAMMABLE @ £ 
CAmINET —— =less power per c.f.m. 


Provides safe, 
convenient stor- 
age of flammable ; ; P 

pages — ; Aerofin smooth fins can be spaced as closely as 14 per inch with 
proses ye hen low air friction. Consequently, the heat-exchange capacity per 
45°x65"x18". 4 square foot of face area is extremely high, and the use of high air 


velocities entirely practical. Tapered fin construction provides 
ample tube-contact surface so that the entire 

in Line _ en fin becomes effective transfer surface. Stand- 
aoe eh ardized encased units arranged for simple, 


ARRESTER | : ve , 
VENTS J quick, economical installation. 





Prevent flash- 

, ” backs into tanks, 
process s kettles etc. through vent 
opening. Complete, self-con- 


tained unit design simplifies in- EP aot ae \ 
spection and maintenance. For 1”, : = 
2”, 3” and 4” pipe. Write for Pro- ;  } 
tectoseal Vent Catalog. Describes : 


complete line of tank vents, fit- 


Sorte ies ps ~Y \ CORPORATION 


Write for the new Protectoseal RED BOOK. Contains 
flammables engineering fundamentals and complete 
line of safety containers and operating equipment. 








101 Greenway Ave., Syracuse 3, N. Y. 


THE 


PROTECTOSEAL Write for Bulletin S-55 


COMPANY 


HICA LLINOIS Aerofin is sold only by manufacturers of fan system apparatus. List on request. 
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PYREX*° HEAT EXCHANGER SERVES 2 YEARS 
WITHOUT MAINTENANCE ON 70% H,SO, at 120°C 


That’s hot. And corrosive. But not too severe for PyREx® 
heat exchangers. In fact, just about any chemical at al- 
most any temperature can be run through a Pyrex heat 
exchanger. With no corrosion. With no possibility of metal- 
lic pick-up. 

This Pyrex shell and tube heat exchanger at Hoffman- 
Taff is used for four different services in the manufacture of 
vitamins and other preparations for the feed and pharma- 
ceutical industries: slow distillation 70% sulfuric acid de- 
carboxylation where vapor enters at 120°C; distillation of 
toluene at 100°C; condensation of water solutions of organic 
acids under vacuum; ethyl acetate distillation. 

If you use heat exchangers, you stand to gain a great deal 
by investigating a PyREXx unit. Corning makes shell and tube, 
jacketed, cascade and candle-type heat exchangers. All of 
them have established top-notch performance records where 


254 


corrosion and metallic pick-up are problems. In fact, they’ve 
disabused industry of the notion that tubes have to be re- 
placed every few weeks. 

Glass compares very favorably with other materials on 
such factors as heat transfer, first cost and safety. It is by 
far your best buy on installation and maintenance and as a 
protection against down time. 

If you’d like to weigh the merits of PyREx heat ex- 
changers, we have some bulletins for you. Write to us at 1 
Crystal Street, Corning, New York, for PE-33 (Design 
Manual for Pyrex Brand Modular Shell and Tube Heat 
Exchanger Units). 


*) CORNING GLASS WORKS 
CORNING MEANS RESEARCH IN GLASS 
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Your operating costs drop, production jumps when you install Wilfley Acid 
Pumps. Wilfley’s simplified, packingless design and rugged construction guar- 
antee continuous, maintenance-free operation and longer pump life. Let 
Wilfley’s dollar-saving dependability solve your pumping problems. Every 
Wilfley installation is job engineered to give you maximum pumping economy. 

Pumping parts are available in a variety of metal alloys, as well 
as plastic, to cover a wide range of corrosive applications. 1” to 8” discharge 
sizes with 10 to 3000 GPM capacities and heads up to 200’ and higher. 


Write, wire or phone for complete details. 


A. R. Wilfley and Sons, Inc. 


Denver, Colorado, U.S.A., P.O. Box 2330 


New York Office: 122 E. 42nd St., N. Y. City 17 Ww I l IF I. EY 
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MIXING PROBLEM NO. 37,508 


The two 40-hp LIGHTNIN Mixers you see here are the 
dependable spark plugs of a process that doubles previous 
output while reducing labor cost 40%. 


They don’t take kindly to down time at Hoffmann-LaRoche, 
Inc. So when there’s a big fluid-mixing design job to do, 
they turn it over to specialists. 

They knew they’d need a lot of mixer horsepower in 
these 2500-gallon crystallizer tanks. This is a tough opera- 
tion for a mixer. To produce uniform crystals, uniform 
batch temperature is a must. The only way to get it: good 
heat transfer with good mixing. To assist results, the 
clearance between impeller and tank wall must be ex- 
tremely tight. 

During a 10-to-12-hour mixing period, the batch tem- 
perature plummets from 200° to 30° F. Viscosity builds up 
sharply, throwing a terrific load on the mixer drive. A 
batch that cools unevenly can clog the bottom outlet. The 
only way to unclog it is to reheat the whole batch. 

Engineers on the project asked us to work out the com- 
plete mixer design, including impeller geometry and power 
input data, to give them the uniform mixing they wanted 
for this exacting assignment. They weren’t disappointed. 


“Peace-of-mind” mixing 


Is the mixing of fluids a key step in your process? Then 
don’t leave it to chance. Rule out guesswork with scientifi- 
cally planned fluid mixing that helps cut your planning time 
to a minimum, gets you onstream faster, heads off costly 
failures. Cut your long-term fluid-mixing cost with standard- 
design LIGHTNIN Mixers that stand up year after year under 
rugged continuous service—and have interchangeable 
parts that are easily replaced from stock when they do 
wear out. 

Your LIGHTNIN Mixer representative can tell you how to 
get this peace-of-mind mixing for your process. Look him 
up now in Chemical Engineering Catalog or in the yellow 
pages of your phone book. Or write directly to us. 


MIXING EQUIPMENT Co., Inc., 128-e Mt. Read Blvd., Rochester 3, N.Y. 
In Canada: Greey Mixing Equipment, Ltd., 100 Miranda Ave., Toronto 19, Ont. 

















